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The cause of the excessive cracking was never determined. 

The areas where the excessive cracking occurred utilized DC93-500 glassing adhesive which was NASA 
approved, and had been widely used by TRW on a multitude of projects. 
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Section 3.0 Waivers and Deviations 


• Note: All waivers and deviations were formally approved 

by NASA 
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1. ORIGINATOR NAME AND ADDRESS 

TRW Space & Electronics Group 

[ H DEVIATION 0 

WAIVER 

3 

0 MINOR 0 MAJOR 0 

CRITICAL 

4. DESIGNATION FOR DEVIATION/WAIVER 

5. BASELINE AFFECTED 

6 OTHER SYSTEM' CONFIGUfTATION 
ITEMS AFFECTED 

□ VES Q NO 

a MODEL TYPE 

b. CAGE CODE 

11982 

c. SYS. DESIG. 

d.OEV/WAIVER NO. 

wool 

0 FUNCTCML 1 ] ALLOCATED 

| | PRC0UCT 

7. SPECIFICATIONS A 

FFECTED-TESTPLA 

N 

8. DRAWINGS AFFECTED 



CAGE CODE 

SPECIFICATION/DOCUMENT NO. 

REV. 

CAGE CODE 

NLLEGR 

REV. 

a SYSTEM 


TRMM-71 1-058 





b. ITEM 


CCR OB-0457 





c. TEST PLAN 








9. TITLE OF DEV1ATI0N/WAIVER 

Qua! Panel Thermal Cycling 


9 a WEAPON SYSTEM CODE OR DESIGNATION 

N/A 


10. CONTRACT NO. AND LINE ITEM 

NAS 5-32464 


11. PROCURING CONTRACTING OFFICER 

Joseph Kroener 
code 284.4 | TEL 


( 3 G 1 ) 286-3294 


1Z CONFGUFATION ITEM NOMENCLATURE 

Qualification Panel 


13. CLASSIFICATION OR DEFECT 


a. CD NO. 


b. DEFECT NO. 


c. DEFECT CLASSIFICATION 
0 MINOR 0 MAJOR 0 CRITICAL 


14. NAME OF LOWEST PART/ASSEMBLY AFFECTED 

Qualification Panel 


15. PART NO. OR TYRE DESIGNATION 

D828370- 1 -SQO 


6. LOT NO 

N/A 


17 QTY 

One 


18. RECURRING DEVIATIONWAIVEP. 

0 0 no 


19. EFFECT CN COST PRICE 

None 


20. EFFECT ON DELIVERY SCHEDULE 

None 


21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE CR SOFTWARE 

None 


22. DESCRIPTION OF DEVIATION/WAIVER 

See attached. 


23. NEED FOR DEVIA710NWAIVER 

See attached. 


24. SERIAL NUMBERS) AFFECTED 

N/A 


25. SUBMITTING ACTIVITY AUTHORIZED SIGNATURE/ 


Lee C. Pekarek,- 


25. a. TITLE 

Program Manager 


25. APPROVAUDtSAPPROVAL a RECOMMEND 0 APPROVAL 0 DISAPPROVAL 


b. APPROVAL 
□ APPROVED 
I | DISAPPROVED 


d. APPROVAL 
0 APPROVED 
0 DISAPPROVED 


c. GOVERNMENT ACTIVITY 


t>. GOVERNMENT ACTIVITY 


SIGNATURE 


SIGNATURE 


CATE (YYMMDD) 


DATE (YYMMDD) 


DO Form 1694. JUL 66 













REQUEST FOR DEVIATION/WAIVER (continued) 

22. Description of Deviation/Waiver 

- Reference current specification TRMM-7 1 1 -058 CCR 0B-0457 
Section 3.10.4.1. 

- The qualification panel has satisfactorily completed all requirements of this 
section with the following exception 

1 crack on 1 cell appeared during the thermal cycle interval #21 through 
#1000. The crack does not adversely impact the panel electrical output as 
demonstrated by post #1000 cycle flash testing. For reference note that this 
crack was the only one resultant during all the environmental testing (acoustic 
and thermal cycling). A map of the cell crack is attached. 

23. Need for Deviation/Waiver 

NASA-GSFC concurrence to proceed with flight cell stack fabrication is required. 
TRW hereby requests the authorization to initiate the cell glassing process. 
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PROCURING ACTIVITY 
Nm«s n 


1. avaNATOn NAME AND ADDRESS 

TRW Space & Electronics Group 


-C PeSCWAtlOW FOR PiWTlOWWAJVER 


J.UOOCLTYJE 


h. CAGECOOE 

11982 


a SYS. DESKI. 


dD0WWVWNQ. 

(wool Rev. #1 


7. SPeanCATYDNS AFFECTED - ltSl~ FLAN 


.SYSTEM 


b. 004 


c TEST P1AN 


CAGECOOE 


SPEQFCATXJKrtXXX^ 


TRMM-71 1 zQ 58. 


GOR 0B-Q45Z 


9. imjEOFDEVIATIOfVWWVER 

Qual Panel Thermal Cycling 


TO. COfORACTNO.A«Ot>crTEM 

NAS 5-32464 


TZ. C0MBGURATX*iriS<fOMe«^^ 

Qualification Panel 


M k«« OF LOWEST PAHT/ASSacer AFFECTED 

Qualification Panel 

16. LOT no: 

N/A 


li ffl^CTONtXlSTj'PRlCE 

None — 

01. OTOCT OH INTSCKATSD LOQSTCS SLSOOST. WTFTIFinF OR POFTWiflF 

None _ 


5. BASSJNE APxCTEO 
I \ pyNCIXJNAi. I [ AUiXATH) 
□ PROOUCT 


| | DEWATKH 


[x \ WANER 


L [x] MINOR Q MAJOR □ CRmCAL 


6. OTHER SYSTEMS CONRGURATX)N 
fTEMS AFfECTH) 

□ YES ra NO 


* DRAWINGS AFFECTED 
CAGECOOE 


NUMBER 


REV. 


9j _ yv^aPON SYSTEM COOE OR DESIGNATION 

N/A 


11. pftOCLFCNG CONTRACTING OFFICER 

Joseph Kroener 
284.4 _____ 


cooe 


TH. 


(301 ) 286-3294 


13. CLASSF)C*T)0>1 OR DEFECT 


M. COHO. 


0. DEFECT NO- 


c. DEFECT CLASSF1CAT1CN 
[y] MINOR {^J MAJOR [3 CRrnCAL 


IS, PART NO. CR TYPE DESIGNATION 

D828370-1-900 


17, QTY 


One 


ia. recurring dboation/watver 
1 1 YES [x] NO 


2a E=FECTONDeJVeTYSCHEDaE 

None 


descrttk* OF DEVtATlOHWAIVei 

See attached. 


N6ED FOR OEYlA'nOHWAfVBI 

See attached. 


24. SBSAENUVeOW A^B- J ® 

N/A 

25. SUOUnTNGACTTTTTY 

Lee C Pekarek/^^ 


25. a. TTTLE 

Program Manager 
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ATTROYH) 
Q DISAPPROVED 
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REQUEST FOR DEVIATION/WAIVER (continued) 

22. Description of Deviation/Waiver 

Reference original Waiver No. W001 , dated 95/06/1 9. 

- This revision is being submitted due lo finding an addilional crack on therame 
2ll referenced in the original waiver. This revision should be considered an 
SdiftSto the original Waiver No. W001 The additional CTat *' s d °“'” en,ed 
onthe attached road map. The additional era* was discovered during a 
review of the panel with NASA personnel on 6/28/95. 

_ Two possibilities exist regarding the occurrence of the additional crack. 

1 The additional crack could have existed at the time the 

‘ documented in the original waiver, was found and was miss ^yth e two 
insDectors who independently examined the panel. One of t ^f t ^ h ^ lcai 
functional managers remarked during the 6/28/95 review that e 
{Additional crack prior to 6 / 28 / 95 , although he is uncertain as to The 
exact time frame. No TRMM personnel were aware of any crack other 
the one documented in the 6/28/95 review. 

2 The additional crack could have occurred after the post-1 000 thermal cyde 
insoection point due to residual stresses in the cell or poor handling. 
foHow^ operations were performed after the inspection point during which 

the additional crack could have occurred: 

Electrical Flash Test - Two separate sets of tests were performed, each 
requiring setup and handling. 

X-fay Inspection - The panel was transported to another building for this 
test 

Transportation back to the solar manufacturing and subsequent handling 
for photography. 

SsSSS5S£5kHS£- 

point 

TRW maintains mat me p^babUtty is very high ^l^yanTttde^X 
caused by a noted defect (a rai a ) r p V - tewe d ^ ^ 6/30/95 and 

manufacturing process. S. Cabanus of ^ r«.«vedt^ ^ 
indicated that the defect, though not know for certain. was proDao.y a 

germanium substrate. 





<\.'l^40 vfviLj^4_l ^*\tQ (J^ 1 ✓ 

Uo -Q>s^h^A /^Ouj^ 

*fjn&*rC> t//w*c. n^ptr^'A) 

6*JC A •*£«/*• *V "L'*** **?'t JUW£ 
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Green be. I, MD 20771 



Repiv to Attn of 


October 17, 1995 


Ms. Pamela Jackson 

Sr. Contracts Administrator 

TRW Space & Technology Division/Space & Electronics Group 

One Space Park 

Redondo Beach, CA 90278 
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SUBJECT: Contract NAS5-32464, Request for DeviationsAVaivers WOOl-Rev 1 & W f 004 


As previously communicated to TRW verbally, Request for Waiver No. WOOl-Rev. 1 entitled 
“Qual Panel Thermal Cycling” is approved. Also, Request for Waiver No. W004 entitled 
“Fibers in Cell Backside Solder Joint” is approved contingent upon the understanding that 
TRW will inspect with polarized light and strive to use foam tip swabs and uncut lint free 
wipes in the cleaning operations to reduce the number of fibers in the solder joints. 

The executed forms entitled “Request for Deviation/Waiver (DD Form 1694)” are enclosed 
Please call Mr. Joseph Kroener, Contract Specialist, at (301) 286-3294 if you have any 
questions. 



J. Steve Metcalf 
Contracting Officer 


REQUEST FOR DEVIATION/WAIVER 

(See MIL-STD-480 or 43 1 for instructions) 


DATE (YYMMDD) 

95 / 08/14 


PuDnc Teporung burden to. mts colleciion ol "I nlormanon is estimated 10 average 2 hours per response, including me time 10 . reviewing 
instructions searching existing data sources, gathenng and maintaining the data needed, and completing and reviewing me collection 
it inlormation Send comments regarding this burden estimate or any other aspect ot mis collodion of information, including 

_ uoaesnons for reducing mis burden, to Washington Headquarters Services. Directorate tor Information Operations and Reports 1215 

Jefierson Davis Highway Suite 1 204. Arlington. VA 22202-4302. and to me Office ot Information and Regulatory Altai'S, Office ol 


Form Approved 
OMB No 0704-0188 


PROCURING 

ACTIVITY 

NUMBER 


1 ORIGINATOR NAME AND ADDRESS 
TRW Space & Electronics Group 


□ DEVIATION [X] WAIVER 


3. 

| [ MINOR _XJ MAJOR | | CRITICAL 


4. DESIGNATION FOR DEVIATION/WAIVER 

a. MODEL TYPE b. CAGE CODE c SYS DESlE Id DEV/WAIVER NoT 

11982 W002 

7. SPECIFICATIONS AFFECTED - TEST PLAN 

I CAGE CODE! SPECIFICATION/DOCUMENT NO] REv"~ 


5 BASELINE AFFECTED 6. O' 

□ FUNCTIONAL □ ALLOCATE Cl fTi 

□ PRODUCT I I— 

8. DRAWINGS AFFECTED D828360 


6. OTHER SYSTEM CONFIGURATION 
rTEMS AFFECTED ,, , 

Unknown 

□ YES □ no at present 


CAGE CODE! 


NUMBER 


a. SYSTEM 


[c TEST PLAN 


TFtMM-71 1-058 
Section 4.10.9 


9. TITLE OF DEV1ATION/WAIVER 


9. a. WEAPON SYSTEM CODE OR DESIGNATION 


10. CONTRACT NO. AND LINE ITEM 11 PROCURING CONTRACTING OrFlCER 

Joseph Kroener 

NAS 5-32464 CODE 284.4 | TEL (301)286-3294 

12 CONFIGURATION ITEM NOMENCLATURE 13. CLASSIFICATION OR DEFECT 

a. CD NO. b. DEFECT NO. c. DEFECT CLASSIFICATION 

Reverse Bias Test Panel □ MINOR [X] MAJOR □ 

14 NAME OF LOWEST PART/ASSEMBLY AFFECTED 15. PART NO. OR TYPE DESIGNATION 

Reverse Bias Test Panel D 82 8360 __ 

16 LOT NO " 17. QTY 18. RECURRING DEVIATION/WAIVER 

N/A 1 | fl YES Eg] NO 

19. EFFECT ON COST/PRICE ~ ~ 20. EFFECT ON DELIVERY SCHEDULE 

N/A ^ 

21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT. INTERFACE OR SOFTWARE 

N/A 

22. DESCRIPTION OF DEVIATION/WAIVER 

Reference discrepancy report (attached) #RR3769. After cycling 100 cycles at +85°C, 6 cells have degraded beyond the 
3% criteria. Note all cells except BT1 9 passed criteria through 20.000 cycles at -85°C. Disposition agreed to with NASA 
for this discrepancy is to continue test from cycles #1 01 through #1 000 and re-measure. 

23. NEED FOR DEVIATION/WAIVER ~~ 

Section 4.10.9 Pass/Fail Criteria. The cells shall degrade no more than 3% in peak power. 


□ MINOR [X] MAJOR □ CRITICAL 


15. PART NO. OR TYPE DESIGNATION 
D828360 


17 QTY 18. RECURRING DEVIATION/WAIVER 

1 | | YES [^| NO 

20. EFFECT ON DELIVERY SCHEDULE 

N/A 



24. SERIAL NUMBER(S) AFFECTED 
N/A 


25. SUBMITTING ACTIVITY AUTHORIZED SIGflA|TURE j ^ 25. a. TITLE 

Lee Pekarek ^ (' Program Manager 


26. APPROVAL/DISAPPRQVAUl. RECOMMEND j~H APPROVAL Q DISAPPROVAL 


Lee Pekarek 




[b. APPROVAL 

APPROVED 
□ DISAPPROVED 


d. APPROVAL 

□ APPROVED 

□ DISAPPROVED 


I c. GOVERNMENT ACTIVITY 


l/jj 


e. GOVERNMENT ACTIVITY 


oi/PuqSS SIGNATURE 


SIGNATURE 


DATE (YYMMDD) 


DATE (YYMMDD) 





.r\eDort Number: RR3769 


*** DEFECT DESCRIPTION *** 

AT OPER. 250 (FORWARD 4 MEASUREMENT) THE FOLLOWING CELLS OUTPUT 
DECREASE BY MORE THAN 4% 

BT3 IS 4.2220, BT6 IS 15.3159, BT12 IS 4.1649, BT14 IS 4.817C, 
3T15 IS 4.6522 A.ND BT19 IS 5.8250 ALL S/B 4% OR LESS. 


*** DISPOSITION INSTRUCTIONS/REMARKS *** 

Use as is. This test is informational and the data shall be used 
for engineering purposes. The limit designated as 3% maximum loss 
used to trigger a close watch on the cells under tes^ by the 
RDE. Since this has now occured, the procedure for data review 
will be changed to require Specific RDE review of data after each ^ 
segment of thermalelectrical cycling. A waiver shall be generates 
allow continuance of the test through o the end without additional 
Discrepancy reports to be written against this output less deiecL c- 
any and all cells on the panel. 


Disposition: A - MRB Use-As-Is 

Approvals for Material Non-Conformance 


PR: 

Manufacturing: A. Wojtalewicz 

QA: L. J. Irwin 


Date: ll-AUG-95 

Date: ll-AUG-95 

MRB: 

Engineering: M. A. Kruer 

QA: L. J. Irwin 


Date: 14-AUG-95 

Date: 14 -AUG-9 5 


Manufacturing : 

Govt: 


Date: 

Date : 


*** RETEST INSTRUCTIONS *** 

*** OVERSTRESS STATEMENT *** 

Cause: 9A - Under investigation (TBD) 

Responsibility: 03 - S&TD/MS&TPC Unable to Determine/Other 
Corrective Action: 9A - Under investigation (interim) 


This Document For Reference Only - See Computer for Current Data 
Date Printed: Mon Aug 14 12:22:16 1995 


Page: 4 



Report Number: RR3769 

_,o. Prior Occurrences: 0 

No. Recurrences: 

*** CAUSE *** 

UNDER INVESTIGATION 

*** CORRECTIVE ACTION *** 
UNDER INVESTIGATION 

Total Line Cost: $0 

*** COST COMMENTS *** 


C/A ECD: 

C/A Actionee: 


Material Costs: $ 


For Reference Only - See Computer for Current Data 

Date Printed: Mon Aug 14 12:22:17 1995 

Page: 5 



National Aeronautics and 
Space Administration 


Goddard Space Flight Center 

Grecnbell, Maryland 

20771 

. , Aueust 16th, 1995 

734.4 

Lee Pekarek program manager for TRMM Solar Array NASS-32464 

TRW Space ancfElectronic Group 

One Space Park 

Redondo Beach, CA 90278 

SUBJECT: Disposition of reverse bias test panel: 

As per our verbal agreement GSFC approves the TRW intention to replace the TRMM reverse bias 
panel in the thermal cycling chamber to finish the full thermal cycling testing. 

734.4/ Ms. Vickie Moran 


cc: 

734.4/ Mr. Ed Gaddy 
734.4 Richard Stegeman 
303 / Paul Frazer 
722.2/ Jon Lawrence 




Ms. Pamela Jackson 

Sr. Contracts Administrator 

TRW Space & Technology Division/Space & Electronics Group 

One Space Park 

Redondo Beach, CA 90278 

SUBJECT: Contract NAS5-32464, Request for Deviations/Waivers W002 & W003 

Request for Waiver No. W002 entitled ‘Reverse Bias Test Panel" is approved. 
Request for Deviation No. W003 entitled “Glassing" is approved contingent upon the 
following conditions: 

1) All uncured adhesives must be removed after the back side soldering and prior to 
panel assembly; and 

2) This relaxation of the coverglass void criteria shall not change the final power 
requirement as called for in the specification. 

The executed forms entitled “Request for DeviationAA/aiver (DD Form 1694)” are 
enclosed. Please call Mr. Joseph Kroener, Contract Specialist, at (301) 286-3294 if 
you have any questions. 



Contracting Officer 



□□ 


REQUEST FOR DEVIATION/WAIVER I 

( See MIL- STD-430 or 481 for instructions) ___ 

Punnc rcbori.nc p ircen tor ;n s ejectio n o; information is estimate tc average 2 nou^s response , mcucmg me nme tv revving PROCURING 

T^cl.ons searcnmc existing oa;a sources, gathering and maintaining the data needed, and completing and rcv.cvw.ng the cc >iv..on ACTlV ;TY 

of information Send comments regarding this burden estimate or any other aspect of this collection of information, invading ^ NUMBER 

* . .K.r ourcien to Washmoton Headquarters Services. Directorate tor Inlormat on Operations ano Repo .s. - 5 

, 22202^4302. an. ,c ,ne Oll.ce o, micron anc Re^to* A«,„s. Otr.ce =- 

1 p^r 1 p '-me* W" >cKi ^^ , r > .r. DC ^ 

1 ORIGINATOR NAME AND ADDRESS ^ DEVIATION □ WAIVER 

TRW Space & Electronics Group T 

[x] minor Q major | | critical 

” fT p a cpi ikjf AFFECTED 6 OTHER SYSTEM' CONFIGURATION 

4 . DESIGNATION FOR DEVIATION/WAIVER _ 5 EA^hLINt cu | TEM S AFFECTED 

• a. MODEL TYPE 0 CAGE CODE C. SYS. DESIG |c DEV/WAIVER NC. \J FUNCTIONAL [_J ALLOCATE 

.moo u/nn-! I X I PRODUCT I — I U3 


4 Utbwrw I IUIM run UC Vim iwit nn.. L. . 

• a. MODEL TYPE 0 CAGE CODE c. SYS. DESIG |c DEV, WAIVER NC. FUNCTIONAL [_J ALLOCATED 

1 1 982 WOOS | 0 PRODUCT I I 

7. SPECIFICATIONS A FFECTED - TEST PLAN B. DRAWINGS AFFECTED S2E373 

| CAGE CODE | SPECIFICATION/DOCUMENT NO.| REV.~~ CAGE CODE NUMBER 

a. SYSTEM I | TRMM-71 1-058 | 


c. TEST PLANj j __ 

9. TITLE OF DEVIATION/WAIVER 

Glas sing 

10. CONTRACT NO. AND LINE ITEM 
NAS 5-32464 

12. CONFIGURATION ITEM NOMENCLATURE 

Flight Solar Cell Stacks 

14. NAME OF LOWEST FART ASSEMBLY AFFECTED 

Solar Cell Stacks 


I 19. EFFECT ON CCST/PRiCE 


c a WEAPON SYSTEM CODE OR DESIGNATION 

11. PROCURING CONTRACTING OFFICER 

Joseph Kroener 

CODE 2S4 ' 4 I TEL (301) 266-3294 

13 CLASSIFICATION OR DEFECT 

a. CD NO j d. DEFECT no" [c DEFECT CLASSIFICATION 


jXj MINOR | | 


CRITICAL 


15. PART NO. OR TYPE DESIGNATION 

£28373 

“ GTY 18 RECURRING DEVIATIONAVAIVER 

9248 Id YES 171 NO 

'20. EFFECT ON DELIVERY SCHEDULE 

N/A 


21 EFFECT ON INTEGRATED LOGISTICS SUPPORT. INTERFACE OR SOFTWARE” 


22. DESCRIPTION OF DEVIATION, WAIVER 

See attached. 


23. NEED FOR DEVIATION/WAIVER 

Minor variances to glassing void specification discovered during cell stack inspection under magnification. Additionally 
a few instances (less than 4 units of 2700 inspected) show evidence of uncured adhesive around the cell edges. 
Deviation requested to minimize MRS activity, attendant handling, and significant schedule de.ays. 


24. SERIAL NUMBER(S) AFFECTED 

N/A 



25. SUBMITTING ACTIVITY AUTHORIZED SIGNATURE 

Lee Pekarek r\ A • / yAWu&K. A 


25. a. TITLE 


Lee Pekarek c fb_ Pr0gr 

26. APPROVAL/DISAPPROVALa. RECOMMEND Q APPROVAL [J DISAPPROVAL 


Program Manager 


( b. APPROVAL 


APPROVED * 

* DISAPPROVED 


I d. APPROVAL 


c. GOVERNMENT ACTIVITY 
i . , . 

U LLKlL icJurry 

e. GOVERNMENT ACTIVITY 


JLi flucj iS 


-[ signature 


SIGNATURE 


APPROVED 

DISAPPROVED 


)U Form 1694, JUL bd ~ " . ' . | i I ^ W T i Pi 

^ConliaQcnl upon ihc 3a4i6. u-C+i on ^ Cun ' 

(c-Mcr JcJcJ A us 1^“ rc S urJ,ri 5 M003 • 


DATE (YYMMDD) 


DATE (YYMMDD) 


S5/0S/16 
Page 2 


Request for Deviation/Waiver 

23. Description of Deviation/Waiver 

The new glassing criteria for TRMM cell stacks shall be as follows. 

1 Allowable adhesive-free area for any single bubble or void is 2 mm diameter. 

2. The total allowable adhesive-free area from allowable bubbles or voids shall 
be less than or equal to 1% of the total area, or 0.176 cm . 

3 Bubbles or voids less than 0.2 mm diameter or equivalent area may be 

disregarded when summing for the total allowable adhesive-free area defined 

above. 

For the cell edges, defined as any area physically in contact with any edge of 
the cell, the allowable adhesive-free area from voids, bubble, tearouts, or 
scalloping is 5% of the total cell area, or 0.88 cm 2 subject to the following: 

1. Contiouous voids, bubbles, tearouts or scalloping less than 0.2 mm diameter 
or equivalent area may be disregarded when summing to this total allowable 

area. 

2. Contiguous adhesive-free areas with greater than 1% of the cell area or 
0.176 cm 2 shall have the overhanging edge of the glass greater than or 
equal to 3 mils (or 0.08 mm), overriding the standard glassing allowance 

3. Any uncured adhesive may be left to the next level of assembly, where it will 
be evaluated after vapor daQraasinQ. 

The glassing criteria for module level inspection shall be the same as the cell 
stack criteria except cell stacks with uncured adhesive after assembly cleaning 
shall be referred to MRB. 




Ms. Pamela Jackson 

Sr. Contracts Administrator 

TRW Space & Technology Division/Space & Electronics Group 

One Space Park 

Redondo Beach, CA 90278 


SUBJECT: Contract NAS5-32464, Request for Deviations/Waivers W002 & W003 


Request for Waiver No. W002 entitled ‘Reverse Bias Test Panel” is approved. 
Request for Deviation No. W003 entitled “Glassing" is approved contingent upon the 
following conditions: 

1) All uncured adhesives must be removed after the back side soldering and prior to 
panel assembly; and 

2) This relaxation of the coverglass void criteria shall not change the final power 
requirement as called for in the specification. 

The executed forms entitled “Request for DeviationA/Vaiver (DD Form 1694)” are 
enclosed. Please call Mr. Joseph Kroener, Contract Specialist, at (301) 286-3294 if 
you have any questions. 



National Aeronautics and 
Space Administration 

Goddard Space Flight Center 

Greenbelt, MD 20771 



„ , A Ausust 17, 1995 

734.4 

Mr. Lee Pekarek, Program Manager 
TRMM Solar Array Contract NAS5-32464 
TRW Space and Electronic Group 
One Space Park 
Redondo Beach, CA 90278 


Dear Mr. Pekarek: 

We have reviewed the letter “Solar Cell Glassing Adhesive Inhibition & Washout” and the Request 
for deviation / Waiver. GSFC approves the request with conditions. 

Condition #1: All uncured adhesive shall be removed after the back side soldering and prior to 
panel assembly. 

Condition #2: This relaxation of the coverglass void criteria shall not change the final power 
requirement as called for in the Specification. 



TRMM Power System Engineer 
cc: 

284.4/ Mr. S. Metcalf 
303 / Mr. L. Moore 
722.2/ Mr. J. Lawrence 
734.4/ Mr. E. Gaddy 
734.4/ Mr. R. Stegeman (J&T) 


REQUEST FOR DEVIATION/WAIVER 

(See MIL-STD-480 or 48 1 for instructions) 


DATE (YYMMDD) 
95/09/20 


Form Approved 
OMB No. 0704-0188 


Public reporting burden for this collection of information is estimated to average 2 hours per response, including the time foi 
data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send 
or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headqunrl 
Operations and Reports, 1 21 5 Jefferson Davis Highway, Suite 1 204, Arlington, VA 22202-4302, and to the Office of Infori 
Management and Budget, Washington, DC 20503. ____ 
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1. ORIGINATOR NAME AND ADDRESS 

TRW Space & Electronics Grroup 

One Space Park 

Redondo Beach, CA 90278 


2. 


0 DEVIATION □ WAIVER 


3. 


| ~x] MINOR Q MAJOR | | 


CRITICAL 


4. DESIGNATION FOR DEVIATION/WAIVER 


a. MODEL TYPE 


b. CAGE CODE 

11982 


c. SYS. DESIG. 


d. DEV/WAIVER 

W004 


5. BASELINE AFFECTED 
I0 TI FUNCTIONAL ALLOCATI 
0 PRODUCT 




6. OTHER SYSTEM/ CONFIGURATION 
ITEMS AFFECTED 

□ YES 


NO 


7. SPECIFICATIONS AFFECTED - TEST PLAN 


8. DRAWINGS AFFECTED 


a. SYSTEM 


b. ITEM 


c. TEST PLAN 


CAGE CODE 


SPECIFICATION/DOCUMENT NO. 


TRMM 711-058 


REV. 


CAGE CODE 


NUMBER 


REV. 


9. TITLE OF DEVIATION/WAIVER 

Fibers in Cell Backside Solder Joint 


9. a. WEAPON SYSTEM CODE OR DESIGNATION 


1 0. CONTRACT NO. AND LINE ITEM 

NAS5-32464 


1 1 . PROCURING CONTRACTING OFFICER 


CODE 


TEL 


1 2. CONFIGURATION ITEM NOMENCLATURE 

TRMM Solar Panel Assembly 


13. CLASSIFICATION OR DEFECT 


a. CD NO. 


b. DEFECT NO. 


C. DEFECT CLASSIFICATION 
□ MINOR □ MAJOR LJ CRITICAL 


1 4. NAME OF LOWEST PART/ ASSEMBLY AFFECTED 

Solar Cell Module Assembly 


1 5. PART NO. OR TYPE DESIGNATION 

828340-1 and -2, 828350-1 , 828360-1 


16. LOT NO. 
N/A 


17. QTY 


1 8. RECURRING DEVIATION/WAIVER 
0 YES 10 NO 


1 9. EFFECT ON COST/PRICE 
N/A 


20. EFFECT ON DELIVERY SCHEDULE 


21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 
N/A 


22. DESCRIPTION OF DEVIATION/WAIVER 

Allowance for no more than five (5) fibers total in any interconnect solder joint. No more than one (1 ) 
of the five fibers can be located in an inspection hole. Exceeding these limits is cause for rework. Loose 
fibers shall not be cause for rejection/rework. 


23. NEED FOR DEVIATION/WAIVER 

Reference Specification Section #3.9. 3. 5 Interconnect Imperfections. 


24. SERIAL NUMBER(S) AFFECTED 
N/A 


25. SUBMITTING ACTIVITY AUTHORIZED SIGNATURE 

L. C. Pekarek 


25. a. TITLE 

Program Manager 


26. APPROVAL/DISAPPROVALq RECOMMEND [ | APPROVAL □ DISAPPROVAL 


jb. APPROVAL 
L APPROVED 
1 1 DISAPPROVED 

c. GOVERNMENT ACTIVITY 

SIGNATURE 

DATE (YYMMDD) 

d. APPROVAL 
[~1 APPROVED 
L DISAPPROVED 

e. GOVERNMENT ACTIVITY 

SIGNATURE 

DATE (YYMMDD) 


DD Form 1694, JUL 88 




REQUEST FOR DEVIATION/WAIVER 

(See MIL- STD-480 or 481 for instructions) 


DATE (YYMMDD) 

96 / 02/28 


Public reporting burdnn lor thi» cohacdion ol intomvttion ia 

dating drfn ,ourc«. g*h.ring and mnintwnng th. data n~K*d. and cocrpl.l«g and , o Wn , hinglon Hnadquahn,, S«™«. 

Sui,e ,204 - A " ,no,on ' VA 2220 ^ 302 - ,nd ’ 0,h,, °"'~ 01 
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PROCURING ACTIVITY 
NUMBER 


tor Intormaticn upwanona ano r.uw,. .a. - 

I Ragulalory AHaira. OHc o( Manag.rn.nt and Budgot. Washington. DC 20503. 


1. ORIGINATOR NAME AND ADDRESS 
TRW Space & Electronics Group 
One Space Park 

Redondo Beach, CA 90278 

4 DESI GNATION FOR DEVIATON/WAIVER 5^BASELINE AFFECTED 

~ a MODEL TYP E b CAGE CODE c. SYS. DESIG. d.DEV /WAIVER NO. J_J FUNCTIONAL LJ ALLOCATED 

W005 la PRDOUCT 


7 SPECIFICATIONS AFFECTED - TEST PLAN j ^.NGS AFFECTED 

I cagEOOOE I SPECIFCATONOOCUMENT NO. | REV. | CAGE CODE I NJvBST 


<L. 

□ DEVIATION □ WAIVER 


3 

fxl MTOR 00 MAJOR 00 CRITIC 


6. OTHER SYSTEM' CONRGU RATION 
ITEMS AFFECTED 

□ « 0 IO 


b. FTEM 


c. TEST PLAN 


9. TITLE OF DEVIATION/WAIVER 

Solar Cell Tape Pull Test 


10. CONTRACT NO. AND LINE ITEM 

NAS5-32464 


CONFIGURATION ITEM NOMENCLATURE 



9.a. WEAPON SYSTEM CODE OR DESIGNATION 


11. PROCURING COfSTTRACTING OFFICER 


1 14. NAME OF LOWEST PART/ASSEMBLY AFFECTED 15. PA ^T_^. 0 ^, P , 

Solar Cell TRW No. 8Y04 

16L °1, N °- 9248 !□« 

19 . EFFECT ON COST/PRICE ~ 20- EFFECT ON DELIVERY SCI 

None I Nyij L 

21 EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

None 

22. DESCRIPTION OF DEVIATIONAVAIVER 

Tape pull test required in Section 4.9. 1.2 not performed. 


J. Kroener 

TH. (3011 286-3294 


code 21 4^3 Im (30 i ) 


13. Cl A SSIFICATION OR DEFECT 

a CD NO. lb. DEFECT NO. c. DEFECT CLASSIFICATION 

f~)3 MNOR Q MAJOR 00 CRITICAL 

1 5 PART NO. OR TYPE DESIGNATION 

TR W No. 8Y040-022U-001 

17 qt y 1 18. RECURRING DEVIATION/WAIVER ~ 

9248 1 □ a *> 

20. EFFECT ON DELIVERY SCHEDULE 

None 


23. NEED FOR DEVIATION/WAIVER 

I See attached. 


24. SERIAL NUMBER(S) AFFECTED 

All four solar array panels. 

25. SUBMITTING ACTIVITY AUTHORIZED SIGNATURE / 

LeeC. Pekarek 

26. APPROVALDlSAPPROVAL y a RECOMMEND Q APPROVAL 

b APPROVAL c. GOVERNMENT ACTIVITY 

□ APPROVED | 

,□ DISAPPROVED 

| d. APPROVAL e. GOVERNMENT ACTIVITY 

APPROVED 


25. a. TITLE 

P rogram Manager 

□ DISAPPROVAL 

I SIGNATURE 


I SIGNATURE 


DATE (YYMMDD) 


DATE (YYMMDD) 


DD Form 1694. JUL 88 











Request for Deviation Waiver No. W005 (continued) 

23. Need for Deviation/Waiver 


— Tape pull test was not performed. 

- This is viewed by contractor as a destructive test which would cause 
additional cells to be purchased, increasing the contract cost 
significantly. 

- Waiver of this task was agreed to at the CDR in 1993. A copy of the 
action items listing submittal of this waiver is attached. 



REQUEST FOR DEVIATION/WAIVER 

(See MIL-STD-480 or 481 lor Instructions) 


DATE (YYMMDD) 

96/02/28 


Public reporting burden tor this ejection of .nlorrrwtwn i* estimat ed to average 2 hours per reaponae, including the lima for racing m»truc*.on*. Mwdiing 
existing data souroes. gathering and maintaining the data neadad. and completing and reviewing the cofladon of information. Send comment* regarding this 
<urden estimate or any other aspect of this oollecton of information. indudrng suggestions for reducing the burden, to Washington Headquarters Services. 
Jirectorale for Information Operatcns and Reports. 121 5 Jefferson Davis H.ghway, Suite 1204, Arlington. VA 22202-4302. and lo the OHioe of Information and 
| Regulatory Affairs, Office of Management and Budget. Washington. DC 20503. 


Form Approved 
OMB No. 0704-0180 


PROCURING ACTIVfTY 
NUMBER 


1. ORIGINATOR NAME AND ADDRESS 2 j_ 

TRW Space & Electronics Group I ~ 

One Space Park 
Redondo Beach. CA 90278 

4. DESIGNATION FOR DEVIATION/WAIVER 5 - BASELINE AFFECTED 

a MODEL TYPE b. CAGE CODE c. SYS. DESK3. d. DEV /WAIVER NO. Q functional ll ALLOCATED 

W006 I a proouct 

7. SPECIFICATI ONS AFFECTED - TEST PLAN 8. DRAWINGS AFFECTED 

CAGE CODE | SPECIFCATONTOCUMENTNO. | REV. | CAGE CODE | M.ivf3ER 


a SYSTEM 


□ DEVIATION 


QmNOR □ MAJC 


0 WAIVER 


I | CRmCAl 


6. OTHER SYSTEM/ CONFIGURATION 
ITEMS AFFECTED 

□ « 0 1C 



9. TITLE OF DEVIATION/WAIVER 

Solar Cell AR Coating Durabilit 


10. CONTRACT NO. AND LINE ITEM 

NAS5-32464 


12. CONFIGURATION ITEM NOMENCLATURE 


9.a. WEAPON SYSTEM CODE OR DESIGNATION 


11. PROCURING CONTRACTING OFFICER 


1 14. NAME OF LOWEST PART/ASSEMBLY AFFECTED 

Solar Cell 


16. LOT NO. 

All 


19. EFFECT ON COST/PRICE 

None ___ 


21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

None 

22. DESCRIPTION OF DEVIATION/WAIVER 

Testing of solar cells per Section 4. 9. 1.3 not performed. 


J. Kroener 

TH. (301 1 286-3294 


code 214J3 I tel (301) 236-3294 


13. CLASSIFICATION OR DEFECT 


a CD NO. b. DEFECT NO. c. DEFECT CLASSIFICATION 

[~33 MIACR Q MAJOR Q CRITICAL 


15. PART NO. OR TYPE DESIGNATION 

TRW No. 8Y040-022U-001 


17. QTY 18. RECURRING DEVIATION/WAIVER 

9248 □ VS f~xl NO 


20. EFFECT ON DELIVERY SCHEDULE 

None 


23. NEED FOR DEVIATION/WAIVER 

See attached. 



25. SUBMITTING ACTIVITY AUTHORIZED SIGNATURE 

Lee C. Pekarek /4-fC 


26. APPROVAL/DISAPPROVAL a RECOMMEND Q APPROVAL 

lb APPROVAL c. GOVERNMENT ACTIVITY 

APPROVED 

□ DISAPPROVED __ 


d. APPROVAL e GOVERNMENT ACTIVITY 

□ APPROVED 

DISAPPROVED 


DD Form 1694, JUL 86 


□ DISAPPROVAL 


SIGNATURE 

DATE (YYMMDD) 

SIGNATURE 

DATE (YYMMDD) 























Request for Deviation Waiver No. W006 (continued) 

23. Need for Deviation/Waiver 

- Test not performed due to inability of coating to withstand test. 

- On a sample lot submitted to the test, 3/4 of the coating thickness 
abraded off after rubbing with the eraser. 

— Coating did survive the 17,000 thermal cycle qual panel requirement and 
the 12 cycle flight thermal vacuum requirement. No AR coating degradation 
observed. 



REQUEST FOR DEVIATIONS AIVER 

(See MIL-STD-480 or 481 lor Instructions) 


DATE (YYMMDD) 

96/02/28 


Form Approved 
OM3 No. 0704-0188 


Public reporting burden lor thi. collection ol information i. «t, mated to average 2 hour, per re.pon.ejoclud.ng the ten. lor ,evr«~.n 0 ^^d on^ .muct. g MJMBffi 

n.i.tina data .oorce. gathering and maintaining the data needed, and completing and reviewing the collect on ol information. Send comment, regarding «... PJJVItStt-t 

urden eatimate or any other aspect ot the collection ol information, including suggestion, lor reducing the burden, to Washington Meadquadera Services. 
t^or^rWoZ^ rutd Retorts. ,2,5 J.«.r»n Davis Midway. Sude 1204. Adi^ton. VA 22202^,302. and to ,h. OHrc. ol In.ormation and 

Rogulatory Affairs. Office of Managerrwil and Budget. Washington. DC 20503. 

1 . ORIGINATOR NAME AND ADDRESS 2 j— , I 

I | DEVIATION l_Xl WAIVER 

TRW Space & Electronics Group 

One Space Park — . •— « ■ ■ 

Redondo Beach, CA 90278 0 MN0R U M/SJOfl U CRmcAl 

4. DESIGNATION FOR DE VIATION/WAIVER I BASELINE AFFECTED 6. ^SYS^CONRGURATON 

a MODEL TYPE b CAGE CODE c. SYS. DESIG. d.DEV/WAlVER NO. | J functional) | ALLOCATED — — . 

I — I I VE5 X NO 

WQ07 bd pfoouct *— 1 


7. SPECIFICA TIONS AFFECTED - TEST PLAN 

" I CAGE CODE] SPECIFCATX>400CUMENT NO.| REV. 


a SYSTEM 


8. DRAWINGS AFFECTED 


CAGE COOE 



c. TEST PLAN 


9. TITLE OF DEVIATKDN/WAIVER 

Solar Cell Absorptance Verification 


10. CONTRACT NO. AND LINE ITEM 

NAS5-32464 


12. CONFIGURATION ITEM NOMENCLATURE 


9.a. WEAPON SYSTEM CODE OR DESIGNATION 


11. PROCURING CONTRACTING OFFICER 


M4. NAME OF LOWEST PART/ASSEMBLY AFFECTED 

Solar Cell 


16. LOT NO. 

All 

19. EFFECT ON COST/PRICE 20- EFFECT ON DELIVERY SCI 

None I None 

21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

None 

22. DESCRIPTION OF DEVIATION/WAIVER 

Testing of solar cells per Section 4. 9. 1.4 not performed. 


J. Kroener 

tel (3011 286-3294 


CODE 


13. CLASSIFICATION OR DEFECT 


a. CD NO. b. DEFECT NO. c. DEFECT CLASSIFCATION 

[~)fl MMOR Q MAJOR Q CRITICAL 


15. PART NO. OR TYPE DESIGNATION 

TRW No. 8Y040-022U-001 


17. QTY 18. RECURRING DEVIATION/WAIVER 

9248 □ ves 0 NO 


20. EFFECT ON DELIVERY SCHEDULE 

None 


23. NEED FOR DEVIATION/WAIVER 

See attached. 


24. SERIAL NUMBER(S) AFFECTED 

All four solar array panels. 

25. SUBMITTING ACTIVITY AUTHORlZEGhSfGNATURE 

Lee C. Pekarek.y^ Wt'-'K* 

26. APPROVALyDISAPPROVAL a RECOMMEND □ APPROVAL 

b APPROVAL c GOVERNMENT ACTIVITY 

□ APPROVED 

□ DISAPPROVED I 


25. a. TITLE 


Program Manager 


□ DISAPPROVAL 
SIGNATURE 


DATE (YYMMDD) 


DATE (YYMMDD) 












Request for Deviation Waiver No. W007 (continued) 

23. Need for Deviation/Waiver 

- Test not performed due to inability to pass test. 

— Sample testing yielded absorptance values of .89-. 90 versus a 
requirement of .87. The .89-90 values are consistent with the 
standard values of the ASEC Ge/GaAs cell (TRMM and EOS). 



REQUEST FOR DEVIATION/WAIVER 

(See MiL-STD-480 or 481 for Instructions) 


DATE (YYMMDD) 

96/02/28 


Public reporting burden for this collection of information is estimated to average 2 hours per rospons*. including the time for reviewing instructions, searching 
existing d;ita sources, gathering and maintaining the data noodod, and completing and rovmwmg the collodion of information. Send comments regarding this 
burdon ostirrwile or any other aspect of thra collection of information, including suggestions for reducing this burden, to Washington Headquarters Services. 
Directorate for information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Information and 
Regulatory Affairs, Office of Management and Budget, Washington. DC 20503. 


f orm Approved 
OM6 No. 0704-0188 


PROCURING ACTIVITY 


1. ORIGINATOR NAME AND ADDRESS 2_ 

DEVIATION |x] WAIVER 

TRW Space & Electronics Group 
One Space Park 
Redondo Beach, CA 90278 


4. DESIGNATION FOR DEVIATION/WAIVER 5. BASELINE AFFECTED 6 

□ I 1 ITEMS AFFECTED 

FUNCTIONAL | | ALLOCATED 

W008 0 "«xjct □ « H NO 


3. 

f71 MMDR □ MAJOR 0 CRmC 


6. OTHER SYSTEM' CONFIGURATION 


W008 


7. SPECIFICATIONS AFFECTED - TEST PLAN 


8. DRAWINGS AFFECTED 



c. TEST PLAN 


9. TITLE OF DEVIATION/WAIVER 

Accelerated Humidity Test 


10. CONTRACT NO. AND LINE ITEM 

NAS5-32464 


12. CONFIGURATION ITEM NOMENCLATURE 


9 .a. WEAPON SYSTEM CODE OR DESIGNATION 


11. PROCURING CONTRACTING OFFICER 


II* II IWWI 111 ^ M W ^ f 1 * , | * 

J. Kroener 

code 214 3 I tel (301) 286-3294 


13. CLASSIFICATION OR DEFECT 


a CD NO. b. DEFECT NO. c. DEFECT CLASSIFICATION 

[~xj Q MAJOR 0 CRITICAL 


15. PART NO. OR TYPE DESIGNATION 

TRW No. 8Y040-022U-001 


17. QTY T 18. RECURRING DEVIATION/WAIVER 

Approx. 7700 0 yes 0 no 


20. EFFECT ON DELIVERY SCHEDULE 

None 


14. NAME OF LOWEST PART/ ASSEMBLY AFFECTED 

Solar Cell 


16. LOT NO. 

Various 


19. EFFECT ON COST/PRICE 

None 


21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

None 


22. DESCRIPTION OF DEVIATION/WAIVER 

Accelerated humidity test per Section 4. 1.0.1 not performed on all contact 
evaporation lots. 


23. NEED FOR DEVIATION/WAIVER 

See attached. 


24. SERIAL NUMBER(S) AFFECTED 

All four solar array panels. , 


25. SUBMITTING ACTIVITY AUTHORIZES fclGN/VTURE 

Lee C. Pekarek rjUd' RVujC //>iA flty 


25. a. TITLE 


Program Manager 


26. APPROVAL/DISAPPROVAL a RECOMMEND Q APPROVAL Q DISAPPROVAL 


b. APPROVAL 


□ APPROVED 

□ DISAPPROVED 



c. GOVERNMENT ACTIVITY 


e. GOVERNMENT ACTIVITY 


SIGNATURE 


DATE (YYMMDD) 


DATE (YYMMDD) 































Request for Deviation Waiver No. W008 (continued) 

23. Need for Deviation/Waiver 


- Accelerated humidity test was not performed on approximately 85% of the 
evaporation lots. 

- Existing project manager and lead engineer thought requirement was 
negotiated out. No written evidence to support this position exists. 
Original project manager has left TRW. 

- Humidity test being performed as follows as agreed to with E. Gaddy of 
NASA. 

- Two cells each from 7 evaporation lots (14 cells total) from the 
1100 cell shipment received for ASEC 1/96 will be interconnected 
and submitted into the 30-day test. 

- Two cells from the previous 10,000 cell shipments will be 
interconnected and submitted into the 30-day test. 



REQUEST FOR DEVIATION/WAIVER 

(See MIL-STD-480 or 4S1 for instructions) 


DATE (YYMMDD) 
96/07/16 


Ipublic reporting burden lor this collection of information is estimated to average 2 hours per response, including the time lor reviewing 
■nstructions searching existing data sources, gathenng and maintaining the data needed, and completing and reviewing the collection ol 
formation’ Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions 
ur reducing this burden, to Washington Headquarters Sen/ices, Directorate for Information Operations and Reports. 1215 Jefferson 
' Davis Highway. Suite 1204. Arlington, VA 22202-4302, and to the Office of Information and Regulatory Affairs. Office of Management 

and Budget, Washington, DC 20503. 

1. ORIGINATOR NAME AND ADDRESS 2 - Jxj 

TRW Space & Electronics Group 

One Space Park 3. 

Redondo Beach, CA 90278 ru~| .... 


Form Approved OMB 
No. 0704-0188 

PROCURING ACTIVITY 
NUMBER 


2 " E DEVIATION Q WAIVER ! 

_ ” 

[X] MINOR [7j MAJOR □ CRITICAL 


4. DESIGNATION FOR DEVIATION/WAIVER 

a. MODEL TYPE lb. CAGE CODE SYS. DESIG. d. DEV/W 

11982 0002 

7. SPECIFICATIONS AFFECTED - TEST PLAN 

— CAGE CODE S PECIFICATION/DOCUMENT NO. 

a. SYSTEM ~ TRMM 711-058 

b- ITEM 

c. TEST PLAN | 

9. TITLE OF DEVIATION/WAIVER 
Center of Mass Deviation 

1 0. CONTRACT NO. AND LINE ITEM 

NAS5-32464 

1 2. CONFIGURATION ITEM NOMENCLATURE 

TRMM Solar Panel Assemblies 

1 4. NAME OF LOWEST PART/ASSEMBLY AFFECTED 

Solar Panel 


d. DEV/WAIVER NO. 

D002 


5 BASELINE AFFECTED 6. OTHER SYSTEM/CONFIGURATION 

□functionalDallocated items affected 
[x] PRODUCT D YES EH N0 


8. DRAWINGS AFFECTED 
CAGE CODE I” 


NUMBER 


16. LOT NO. 1/. OIT ncv. 

N/A N/A I I YES 

19 EFFECT ON COST/PRICE ” 20. EFFECT ON DELIVERY SC 

N/A N/A 

21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

N/A 

22. DESCRIPTION OF DEVIATION/WAIVER 

Center of mass for in board panels is within 7.64cm versus 2.5cm requirement. 
See Section 3.5 of final verification matrix for CG measurements, 

7.64cm = sq. root (107.95 - 101.24) 2 + (110.49 - 106.83) 2 

23. NEED FOR DEVIATION/WAIVER 

Center of mass of the two in board panels (+ Y and - Y) does not fall within the 
prescribed 2.5cm of each other per paragraphs 3.5 and 4.5. 


9. a. WEAPON SYSTEM CODE OR DESIGNATION 
1 1 . PROCURING CONTRACTING OFFICER 

CODE I TEL . 

13. CLASSIFICATION OR DEFECT 

a. CD NO. b. DEFECT NO. c. DEFECT CLASSIFICATION 

jxl MINOR [7 MAJOR □ CRITICAL 

1 5. PART NO. OR TYPE DESIGNATION 

828350-1,828360-1 

17. QJY 1 8. RECURRING DEVIATION/WAIVER ’ 

N/A I I YES [xl NO 

20. EFFECT ON DELIVERY SCHEDULE 

N/A 


24. SERIAL NUMBER(S) AFFECTED 

828350-1 and 828360-1 




25. SUBMITTING ACTIVITY AUTHORIZED EIGNATU 

L.C. Pekarek ^ . 

26. APPROVAL/DISAPPr6'/aL a. RECOMMEND 


7/fb 



d. APPROVAL 

e. GOVERNMENT ACTIVITY 

FI APPROVED 
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25. a. TITLE 

Program Manager 


□ APPROVAL 
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REQUEST FOR DEVIATION/WAIVER 

(See MIL-STD-480 or 48 1 for instructions) 


DATE (YYMMDD) 

96/07/16 


Public reporting burden for this collection of inlormalion is estimated to average 2 hours per response, including the time for reviewing 
♦istructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of 
'ormation. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions 
jr reducing this burden, to Washington Headquarters Sen/ices, Directorate for Information Operations and Reports, 1215 Jefferson 
* Davis Highway, Suite 1204, Arlington, VA 22202-4302, and to the Office of Information and Regulatory Affairs, Office of Management 

and Budget, Washington, DC 20503. — 

1. ORIGINATOR NAME AND ADDRESS 2 - [^~j 

TRW Space & Electronics Group 
One Space Park 
Redondo Beach, CA 90278 


Form Approved OMB 
No. 0704-0188 
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NUMBER 


0 DEVIATION | [WAIVER 


DESIGNATION FOR DEVIATION/WAIVER 


a. MODEL TYPE b. CAGE CODE 

c. SYS. DESIG. 

11982 



d. DEV/WAIVER NO. 

D003 


7. SPECIFICATIONS AFFECTED - TEST PLAN 


I CAGE CODE SPECIFICATION/DOCUMENT NO. 


TRMM 711-058 


a. SYSTEM 


b. ITEM 


c. TEST PLAN 


9. TITLE OF DEVIATION/WAIVER 

Post T/V Broken Cell Quantity 


1 0. CONTRACT NO. AND LINE ITEM 

NAS5-32464 


5. BASELINE AFFECTED 
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8. DRAWINGS AFFECTED 
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828340-1 


1 7 . qjy 1 8. RECURRING DEVIATION/WAIVER 
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TRMM Solar Panel 


1 4. NAME OF LOWEST PART/ASSEMBLY AFFECTED 

Solar Panel 


16. LOT NO. 

N/A 

1 9. EFFECT ON COST/PRICE " 20. EFFECT ON DELIVERY SCHEDULE 

N/A N/A 

21 . EFFECT ON INTEGRATED LOGISTICS SUPPORT, INTERFACE OR SOFTWARE 

N/A 

22. DESCRIPTION OF DEVIATION/WAIVER 

4 -Y Outboard Panel experienced 56 cracked cells after thermal vacuum test. 

All cracked cells were subsequently replaced. 


23. NEED FOR DEVIATION/WAIVER 

Section 3.10.4.2 limits number of cracked cells caused by thermal vacuum to 46. 

Note: However total cracked cells on the panel were 100 total, versus an allowance of 138 total. 


24. SERIAL NUMBER(S) AFFECTED 

828340-1 
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Panel Wiring Wiring to be as shown in figures I RDE and Product Design review , 

13 and 14 ’ PM-14A-001, Para. 3.4.2 and TRW Drawings 

1 828340, 828350, 828360 

PM-14A-001, para 3.8 



assemblies(CA). Positions of 
TB, DB and CA shall not 
intersect back to back folding of 
inner to outer panel together 
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Maximum add on electrical 4.4 T Actual add on PVA weights, 

weights: (PM-14A-001, para. 3.10) 

+0 kg = 8.38 (18.47 lbs.) +0 kg = 8.31 (18.30 lbs.) 


3 §8 

» i>: 

ii ii 

$8 
7 p 


LT 5 bC 
& 

00 ^ 

t— r p 

^H ® 
*-H 

1 s 

Lb 

tx a 
r* S 


co 

5 

M 

O 

o 

O 

C5 


o 

CO 

05 

OO 

CO 

o 

o 

+- 

t> 

rr 

05 

00 

T ". 

CD 

o 

CD 

CD 

CO 

X 

ra 

o 

^H 

o 

o 

ra 

Im. 


i-H 

^H 

^H 


OWN 

9 s§ 
< E s 

? w II 

s b o 

Q. O + 


BBS 

o o o 

IC5 LT5 
05 N N 
t>; Tj 5 ^ 
o o O 


+ P ^ 


i < jj 

1 s § 

S o O 

w z! ^ 

■“ “o E 

2 

ft-1 Q- D) 
« Q. 

’«3 

£ 03 VI 


o "o 

o CO ^ 
Z. CO ^ 

S 00 > 

.2 cm o 

■*—* m l. 
O ^ CL 

o-g 2 
£ 8 to 
— co u 

^ CM ^ 

e oo a 


0_ £ -a 
^ a) « 

® f I s 

CM ^ C 

Q . 03 
T: CO a) 

q.5 “ 

Q > 
ro -g | 

O - -a 

■o ^ ^ 

c n E 
to 2 o 

.1 IS 

O - TO- 
<u TT W • 
ClO </) 

p 9 >> 

.£ < 03 
^ M- C 
CO ▼- 03 



S W CO 

fi £ £ 

q eo t-n 

° rr CO 
22 oo 03 

pH ^ pH ^ 

t> Pp rri 

O eo £» 
00 oo 

H ii ? 

+ 9 -r 


$9 E 

o o£ 


O £ 

f E 5 

0 cm o 
_ N -*- 1 

t|T 

S|o_ 

S 0 ) o J. 

O o O o 


2 TO “ 

O -C O 2 

*a> co 1/5 1 
o > c 0) 
c > £ N 

03 W 2 C 
Era cd .2 

|s§ 1 

8 E vio 


03 ° 

0) 

CD Ql 


*— CD 

CO ^ 0) 

v| ra O 


_I_ Cl k- d) 

“ o g 

n h I Q- H 



TJ 

g >* 

'c P 
a> £ 

= = </> 
•- o </) 

*e & « 

S E3 

O 0 3 
££ O CD 








Requirements 


O O 
(D (1) 
Q_ CL 

c/3 c n 



Q) j? 3 

^ < o 

TO CO 

h- o > 


O) -b c 
CO 03 2 

ci E i 

VI £ c 

d < E 


S ~ E 

z (i)2 

o > ^ 

CO > 00 

c o 'T 
o h- ^ 
■^3 CO c 

8 v o 

i^r ^ T 3 

o g £ 

0 ) t - 
Q-D- 3- 

*®ts £ 

T3 o -S* 

0 ) D 

u ro o 

<D O _ 
g T3 0 
o .E O 


</> - JO 

c g 5 CM 

0 ) | 00 

i 2 § 

'5 ■oft 

stpS 


a 0 

a) a) 

Cl CL 

C/3 CO 


s— o 0 
Hoc 


o o 

a) <d 

CL CL 

CO CO 


<2 § 
E co 

g»® 

$ ®. 
o) nj o 

g>-o M 

.2 o> s 

.b CL co 



CNl 

CO 

T— 

T— 

03 

03 


o: 

< 

I- CD 

0 ) o 
>> c r-> 

03 a) 00 



® <D 0 ) 

o o o 

^0 CO CP 
O O 
CO CO 


a) _ a; <u 

o o o 

-q | _CD 03 J5 J5 
OOOO 
CO O CO CO 


. 2 > 0 5 


CO CO CL 



CM ICO ht 10 I CD 


O) O) 03 

CO CO CO 


CD a) 

0 o 

JO JO 

o o 

CO CO 


0 o 
o ~ 
ra C ra 
C co 
tJ c 

( 0 —a) 
° E 'i- 

O LU O 

WWW 
WWW 
(0 (0 (0 


O g> do) O) D) O) 


j- 0 <u a) 
J5 > > > 
o o o o 
CO O O O 


a> a) o) 

> > > 

000 

OOO 























































| 001, para. 3.4, and D21816 

3. 9. 2. 7 Coverglass Imperfections as listed 4.9.2.7 Per PM-14A-001, para. 3.4, and D21816 
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Delivered Solar Panel Outputs for 
TRMM (LAPSS Conditions) compared 
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(Line Item 1, file 350-0102) Module voltage (Volts) current groups ~7 & y 




String 3 & 4 Module Outputs for 
TRMM -Y outer panel (Drawing 828350-1) 
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String 7 & 8 Module Outputs for 
TRMM -Y outer panel (Drawing 828350-1) 
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String 10 & 11 Module Outputs for 
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String 16 & 17 Module Outputs for 
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TRMM +Y inner panel (Drawing 828360-1) 


(sue a/ 0 J9MOd 


n! 



(sajadiuv) luajjno ainpoy\| 


CD 



String 7 & 29 Module Outputs for 
TRMM +Y inner panel (Drawing 828360-1) 


(sjie/w) jaMOd 


n 



tern 16, file 360-0729) Module voltage (Volts) current groups 




String 8 & 9 Module Outputs for 
TRMM +Y inner panel (Drawing 828360-1) 


(sue/w) jaMOd 



(S0J0dLUV) !U0Jjno 0 |npoy\| 




String 10 & 11 Module Outputs for 


(sue/v\) J9MOd 





String 12 & 13 Module Outputs for 
TRMM + Y inner panel (Drawing 828360-1) 


(SUB/VO J8M0d 



(sajadujv) ;u8Jjno 8|npo|/\i 


(Line Item 4, file 360-1213) Module volta 3 e (Volts) current groups 




String 14 & 15 Module Outputs for 


(sueyw) JSMOd 



(Line Item 5, file 360-1415) Module voltage (Volts) current groups 




String 16 & 17 Module Outputs for 
TRMM +Y inner panel (Drawing 828360-1) 



(ssjodujv) iuejjno ©jnpoiAl 


Module voltage (Volts) current groups j 




String 18 & 19 Module Outputs for 
TRMM + Y inner panel (Drawing 828360-1) 


(sue m) j0MOd 



(sajadujv) juejjno ©inpoi^i 


ine Item 13, file 360-1819) Module volta 9 e (Volts) CURRENT GR0UPS 




String 20 & 21 Module Outputs for 



(sajaduuv) luajjno 8|npoy\| 




String 22 & 23 Module Outputs for 
TRMM +Y inner panel (Drawing 828360-1) 


(sue/w) jeMOd 



(sajadwy) iuajjno e|npo|/\| 


ine Item 8, file 360-2223) Module voltage (Volts) current groups 




String 24 & 25 Module Outputs for 
TRMM + Y inner panel (Drawing 828360-1) 



(s0J8diuv) lusjjno 8|npo|/\| 




String 26 & 32 Module Outputs for 
TRMM +Y inner panel (Drawing 828360-1) 


(SUEM) J0MOd 



(S0jadiuv) iuojjno 0 |npo|/\| 


ine Item 17, file 360-2632) Module voltage (Volts) CURRENT GROUPS 




String 27 & 28 Module Outputs for 



(s0J8diuv) iuajjno 8|npo|/\| 


(Line Item 1 0, file 360-2728) Module voltage (Volts) current groups 




String 30 & 31 Module Outputs for 


(subm) JSMOd 





String 33 & 34 Module Outputs for 
TRMM +Y inner panel (Drawing 828360-1) 


(sue/w) j8MOd 



(sajadiuv) iuejjno 8|npo|/\| 


ine Item 12, file 360-3334) Module voltage (Volts) current groups {_[_ & // 




\b 

s 

o 

■A 

IS 


OJ 

I — 
DC 
< 
X 

o 

J 

X 

LU 

> 

o 


x 




o 

I s - 


o 

CD 


O 

in 


o 

Tf 


O 

CO 


o 

CNJ 


O 


SdlAIV 


VOLTS 




80C OVERL . , CHART2 



SdlNV 


VOLTS 






80C NO SHADOW2 


56.67 

0.1161 

55.36 

0.21 29 

54.08 

0.2844 

53.28 

0.3196 

52.65 

0.3423 

52.38 

0.3521 

52.18 

0.3572 

51.97 

0.3645 

51.58 

0.3748 

51.28 

0.3823 

50.88 

0.3914 

50.68 

0.396 

50.19 

0.4047 

49.73 

0.4126 

49.35 

0.41 89 

48.95 

0.4243 

48.55 

0.4291 

47.65 

0.4386 

46.87 

0.446 

45.66 

0.4538 

44 . 48 1 

0.46 

42.75 

0.4666 

40.95 

0.4699 

38.47 

0.4746 

35.27 

0.4772 

31.77 

0.4791 

31.29 

0.4792 

30.75 

0.4795 

30.26 

0.48 

29.75 

0.4801 

29.26 

0.4801 

28.76 

0.4803 

28.27 

0.4807 

27.76 

0.4809 

27.27 

0.4817 

26.76 

0.4814 

26.26 

0 . 4815 " 

25.77 

0.482 

13.17 

' 0.4865 

0 

i 0.4899 





80C 1 CELL SHAD0W2 


57.33 

0.0003 

56.68 

0.0171 

55.37 

0.1035 

54.07 

0.1875 

53.3 

0.2312 

52.68 

0.2626 

52.39 

0.2765 

52.18 

0.2861 

51.98 

0.2948 

51.59 

0.3099 

51.29 

0.3214 

50.88 

0.3358 

50.68 

0.3422 

50.18 

0.3578 

49.8 

0.3681 

49.37 

0.3795 

48.95 

0.3889 

48.57 

0.3966 

47.67 

0.4129 

46.88 

0.4245 

45.67 

0.4382 

44.48 

0.4482 

42.76 

0.4594 

40.96 

0.4668 

38.48 

0.4732 

35.27 

0.4769 

31.78 

0.4792 

31.29 

0.4788 

30.76 

0.4794 

30.28 

0.4793 

29.77 

0.4801 

29.27 

0.4804 

28.77 

0.4804 

28.28 

0.4808 

27.77 

0.4812 

27.28 

; 0.4815 

26.78 

1 0.4818 

26. 2S 

1 0.4823 

25.78 

t 0.4819 

13.18 

i 0.4868 

0 

l 0.4899 




80C VERl 1AD0W CHART2 


o 

CO 



VOLTS 



80C VERT. SHADOW2 


50.42 

0.0003 

50.15 

0.0005 

49.83 

0.0007 

49.04 

0.0017 

48.41 

0.0021 

47.96 

0.0025 

47.04 

0.0026 

46.3 

0.0031 

T 44.74 

0.0049 

43.48 

0.0054 

41.63 

0.0055 

40.11 

0.0084 

37.36 

0.0147 

34.31 

0.0166 

30.85 

0.0208 

30.65 

0.0192 

30.08 

0.0214 

29.65 

0.0215 

29.34 

0.0217 

29.09 

0.0222 

28.4 

0.0251 

27.91 

0.0253 

27.63 

0.0254 

26.97 

0.0289 

26.39 

0.0292 

26.19 

0.0275 

25.55 

0.0294 

25.08 

0.0286 

24.44 

0.0297 

23.9 

0.0302 

23.47 

0.031 1 

22.99 

0.0329 

22.46 

0.0348 

r 21.97 

0.0364 

21.45 

0.0382 

20.97 

0.0402 

17.95 

0.0547 

1 15.96 

0.0666 

13.99 

0.0808 

12.97 

0.0888 

11.96 

, 0.0977 

9.97 

1 0.1168 

9.5 

; 0.1235 

8.9$ 

) 0.1297 

8.49$ 

1 0.1352 

7.9$ 

) 0.141 

7 

' 0.1529 

e 

5 0.166 

c 

> 0.1796 

4 

\ 0.1941 

r 

* 0.2086 

4. 

> 0.2224 


| 0.24 

( 

} 0.2554 


Page 1 





80C DIAGONAL SHADOW2 


56.38 

0.0001 

55.39 

0.0088 

53.87 

0.0121 

53.05 

0.0176 

52.5 

0.0228 

52.1 

0.0235 

51.92 

0.0237 

51.79 

0.0238 

51.23 

0.0285 

51.09 

0.0247 

50.94 

0.0283 

50.65 

0.0295 

50.21 

0.0338 

49.71 

0.0375 

49.21 

0.0407 

49.06 

0.0395 

48.64 

0.0456 

47.59 

0.0555 

46.9 

0.0582 

45.68 

0.0702 

44.47 

0.0766 

42.75 

0.0904 

40.98 

0.1 159 

38.47 

0.1371 

35.26 

0.161 1 

31.78 

0.2 

31.28 

0.2077 

30.74 

0.216 

30.26 

0.2234 

29.76 

0.2297 

29.26 

0.2335 

28.76 

0.2367 

28.27 

0.2422 

27.75 

0.2481 

27.27 

0.2506 

26.77 

0.252 

26.28 

0.2538 

25.77 

0.2574 

23.71 

0.2696 

21.72 

0.2875 

19.73 

0.3128 

17.71 

0.3332 

16.7 

0.3378 

15.7 

0.347 

14.72 

0.3575 

13.18 

0.3657 

0 

0.437 






RT NO SHADOW2 


volts 

amps 

68.08 

0.0001 

68.05 

0.0002 

67.77 

0.031 

67.05 

0.1009 

65.95 

0.1851 

64.78 

0.2509 

63.47 

0.3043 

62.18 

0.3409 

61.35 

0.3581 

60.77 

0.3686 

60.46 

0.3737 

60.26 

0.3767 

60.07 

0.3797 

59.67 

0.3841 

59.37 

0.3879 

58.97 

0.3922 

58.79 

0.3945 

58.27 

0.3995 

57.89 

0.4029 

57.48 

0.4064 

57.09 

0.4092 

56.7 

0.41 16 

55.8 

0.41 72 

54.97 

0.4213 

53.79 

0.4263 

52.57 

0.4299 

50.91 

0.4338 

49.12 

0.4363 

46.59 

0.4381 

43.4 

0.4397 

39.9 

0.4414 

39.4 

0.4414 

38.92 

0.4419 

38.41 

0.4418 

37.92 

0.442 

37.41 

0.4423 

36.93 

0.4427 

36.4 

0.4427 

35.91 

0.443 

35.4 

0.4433 

34.9 

0.4434 

34.4 

0.4436 

33.93 

0.4438 

21.94 

0.4468 

0 

0.45 






RT 1 CELL SHAD0W2 


67.41 

0.0002 

67.39 

0.0003 

67.39 

0.0002 

67.16 

0.0019 

66.01 

0.0651 

64.84 

0.1452 

63.53 

0.2208 

62.24 

0.2787 

61.4 

0.3078 

60.83 

0.3245 

60.52 

0.3328 

60.32 

0.3375 

60.11 

0.3421 

59.73 

0.3504 

r 59.43 

0.3567 

59.02 

0.3639 

58.84 

0.367 

58.32 

0.3753 

57.94 

0.3809 

57.53 

0.3862 

57.14 

0.3909 

56.74 

0.395 

55.84 

0.4036 

55.02 

0.4101 

53.83 

0.4176 

52.62 

0.4233 

50.95 

0.4298 

49.1 

0.4342" 

46.62 

0.4372 

43.44 

0.44 

39.94 

0.4415 

39.44 

0.4417 

38.94 

0.4421 

38.45 

0.4425 

37.95 

0.4426 

37.44 

I” 0.4427 

36.97 

0.4431 

36.42 

0.4431 

35.94 

0.4434 

35.43 

0.4436 

34.93 

l 0.444 

34.43 

l 0.4439 

33.95 

i 0.4441 

21.95 

i 0.4469 

0 

0.4508 






RT VERTICAL SHADOW2 


60.33 

0.0002 

60.2 

0.0007 

59.88 

0.0007 

59.63 

0.0007 

59.21 

0.0009 

58.97 

0.001 

58.62 

0.0014 

58.13 

0.002 

57.12 

0.0024 

56.46 

0.0026 

55.78 

0.0029 

55.22 

0.003 

54.68 

0.003 

53.64 

0.0033 

53.12 

0.0028 

51.66 

0.0033 

50.51 

0.0035 

49.15 

0.0034 

46.96 

0.0055 

44.61 

0.0038 

42.13 

0.0058 

38.34 

0.0103 

38.06 

0.0085 

38.02 

0.0084 

37.44 

0.0107 

36.99 

0.01 1 

36.75 

0.01 1 

36.29 

0.0133 

35.61 

0.0138 

35.3 

0.0139 

34.72 

0.0166 

34.09 

0.0168 

33.98 

0.01 51 

33.53 

0.0174 

31.7 

0.0221 

30.95 

0.0251 

30.61 

0.0244 

30.36 

0.0242 

29.78 

0.0256 

29.23 

0.0261 

28.63 

0.0266 

28.26 

0.0278 

27.75 

0.03 

27.22 

0.0318 

26.72 

0.0337 

26.24 

0.0356 

25.73 

0.038 

21.96 

0.0584 

13.17 

0.135 

0 

0.3309 





RT DIAGONAL SHADOW2 


67.05 

0.0002 

60.41 

0.0348 

59.55 

0.037 

58.66 

0.043 

57.86 

0.0448 

56.7 

0.0498 

55.43 

0.058 

54.03 

0.0668 

53.3 

0.0683 

52.65 

0.0719 

52.35 

0.0737 

52.17 

0.0752 

51.9? 

0.0765 

51 .58 

0.0796 

51.28 

0.0812 

50.9 

0.0822 

50.67 

0.0825 

50.18 

0.0843 

49.78 

0.0866 

49.39 

0.0896 

48.96 

0.0936 

48.56 

0.0977 

47.65 

0.1085 

46.88 

0.1 19 

45.66 

0.1352 

44.47 

0.1412 

42.74 

0.1483 

40.97 

0.1692 

38.48 

0.2046 

| 35.27 

0.2214 

31.75 

0.2634 

31.27 

0.2674 

30.77 

0.2689 

30.25 

0.2696 

29.75 

0.2715 

29.27 

0.2742 

28.74 

0.2774 

28.27 

0.2802 

27.75 

1 0.2814 

27.26 

; 0.2826 

26.75 

i 0.2848 

26.26 

1 0.2873 

25.75 

> 0.2906 

13.1 / 

r 0.3694 

C 

) 0.4238 






TRwM-a mvp i ten ^>V)0j\oiOeA 




\RKN\-R G\WP I &GW R 









! Iwup I CtU. sRacIou So°c 








Sheet 4 






(/) 

00 

CO 

LO 

05 

h- 

xr 

CD 

O) 

CO 

h- 

05 

CO 

CM 

OO 

05 

I s - 

CO 

■T — 



a) 

o 

CM 

CM 

05 

00 

I s - 

t — 

O) 

CO 

CD 

T — 

CO 

LO 

I s - 

CM 

oo 

CO 

xr 



tn k_ 

CM 

CM 

CD 

O 

co 

xr 

T 

O 

T — 

o 

o 

xr 

xr 

05 

O 

CD 


05 



£ a) 

T 

CD 

O 

^ — 

T — 

o 

T — 

LO 

LO 

I s - 

LO 

^ — 

i — 

^ — 

T — 


05 

CO 



> ^ 

LO 

M- 

CM 

LO 

LO 

LO 

LO 

d 

d 

xr 

d 

LO 

LO 

LO 

LO 

LO 

CO 

I s - 



“ E 

d 

O 

O 

d 

d 

d 

d 



d 


d 

o 

d 

O 

O 

xr 

o 



< 

















o 

d 


♦ 

C/) 

■ CO 

CO 

T- 

LO 

xT 

05 

h- 

I s - 

I s - 

xr 

I s - 

CO 

LO 

oo 

LO 

CO 

CO 

co 


Q) 

o 

LO 

CM 

CM 

LO 

LO 

CO 

T — 

o 

o 

CO 

05 

co 

CD 

CM 

LO 

T — 

o 

05 


E 

o k — 

LO 

CM 

T — 

o 

xr 

LO 

o 

o 

05 

CO 

xr 

xr 

CO 

T 

o 

CO 

CO 



2- a) 

o 

CO 


LO 

o 

05 

o 

o 

o 

I s - 

o 

i — 

o 

LO 

o 

T— 

CO 

CD 


00 

E CL 

LO 

xT 

CM 

d 

LO 

xr 

LO 

LO 

LO 

xT 

LO 

LO 

LO 

o 

LO 

LO 

CO 

LO 


3 

“ E 

d 

d 

O 


d 

d 

d 

d 

d 

d 

o 

d 

d 


d 

d 

xr 

o 


‘■a 

< 

















d 

d 


< 






















'v) 

x — 

LO 

*— 

r^ 

LO 

CO 

CO 

CM 

T 

CO 

00 

xr 

xr 

CD 

CO 

CM 

CM 

05 



CD 

CM 

CM 

xr 

XT 

05 

CO 

05 

CO 

LO 

LO 

LO 

00 

LO 

I s - 

05 

CO 

I s - 

LO 



eg 

05 

LO 

LO 

XT 

05 

xr 

LO 

I s - 

o 

LO 

xr 

T - 

oo 

I s - 

o 

xT 

CO 



o q3 

xr 

xT 

CO 

( — \ 

xT 

CO 

CO 

CO 

xr 

xr 

xr 

LO 

xr 

xr 

00 

xr 

CM 

xr 



(/> c. 

" E 

LO 

o 

LO 

d 

LO 

d 

w 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

to 

d 

LO 

d 

LO 

d 

d 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

xr 

LO 

o 

o 



< 

















d 

d 



7n 

O 

00 

CD 

LO 

05 

I s - 

xr 

co 

05 

co 

I s - 

05 

CO 

CM 

CO 

CD 

r- 

CO 




o 

CM 

CM 

05 

CO 

I s - 

T — 

05 

CO 

05 

<1 — 

CO 

LO 

I s - 

CM 

CO 

CO 

xr 



CM 

CM 

CO 

O 

CO 

xr 

^ — 

O 

T — 

o 

o 

xr 

xr 

05 

O 

CO 

— 

05 



3 v 

T — 

05 

o 

— 

T — 

o 

T — 

LO 

LO 

I s - 

LO 



^ — 

T — 


05 

CO 




LO 

d 

xr 

O 

CM 

d 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

d 

d 

xr 

d 

d 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

CO 

xr 

o 



< 

















d 

d 




CM 

CO 

CM 

co 

CO 

co 


CO 

05 

CO 

CO 

CM 


co 

T _ 

co 

05 

co 



at 

T — 

CO 

^ — 

CO 

CO 

CO 

CO 

CD 

O 

CD 

co 

T — 

co 

CO 

co 

CO 

CO 

I s - 



> ^ 

o 

CD 

o 

05 

05 

05 

o 

05 

T— 

05 

05 

o 

o 

05 

o 

05 

05 

xT 




r- 

CO 

h- 

CO 

CO 

CO 

r^ 

CD 

D- 

CO 

CO 

r- 

I s - 

co 

I s - 

CO 

05 

O 



ro "o 

CO 

CO 

CO 

CO 

°o 

oo 

CO 

co 

00 

00 

00 

co 

oo 

oo 

oo 

CO 

05 

o 



3 > 

O 

< 

d 

d 

d 

d 

d 

d 

d 

d 

O 

d 

o 

d 

d 

d 

d 

d 

CO 

CO 

d 

o 

d 




CO 

xT 

CO 


I s - 

CO 

xr 

co 

05 

CM 

I s - 

co 

I s - 

LO 

I s - 

LO 

CO 

xr 




CO 

t — 

C0 

05 

CO 

xr 

CM 

CM 

CD 

CD 

I s - 

CO 

i — 

CM 

^ — 

o 

CO 

o 




o 

00 

CO 

CO 

05 

05 

CO 

xr 

LO 

O 

CM 

h- 

o 

xr 

CO 

o 

I s - 

CO 



LL 

T 

CO 

05 

o 

O 

05 

x — 

T— 

o 

xr 

05 

o 

T — 

— 

T — 

T — 

LO 

o 



LL 

CO 

I s - 

CO 

CO 

CO 

I s - 

00 

co 

00 

r^ 

h- 

00 

00 

co 

co 

CO 

I s - 

o 




d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

I s - 

T — 




















d 

d 




CO 

00 

T - 

CM 

CM 

LO 

xr 

CM 

05 

CO 

CO 

co 

CO 


co 

00 

CO 

CO 



> — 

o 

o 

CO 

CO 

T — 

xr 

CD 

co 

T— 

CO 

T — 

LO 

o 

I s - 

OO 

CM 

LO 

I s - 



a. J2 

I s - 

CO 

CO 

LO 

OO 

o 

CO 

I s - 

LO 

o 

I s - 

I s - 

LO 

xr 

co 

CO 

CO 

o 



E | 

§. 

xT 

CM 

o 

xr 

xr 

M* 

M“ 

xr 

xr 

X— 

co 

xr 

xr 

LO 

xr 

LO 

OO 

05 



xr 

d 

xr 

d 

CM 

d 

M* 

d 

XT 

d 

xr 

d 

xr 

d 

xr 

d 

d 

xr 

d 

xr 

d 

xr 

d 

d 

xr 

d 

xr 

d 

xr 

d 

CM 

xr 

LO 

q 




















d 

d 



l/T 

05 

00 

CO 

T — 

LO 

xr 

05 

r^- 

r- 

r-- 

xr 

I s - 

CO 

LO 

CO 

LO 

CD 

co 

co 



LO 

eg 

CM 

LO 

LO 

OO 

T — 

o 

o 

CO 

05 

CO 

CD 

CM 

LO 

T — 

o 

05 



LO 

CM 


o 

xr 

LO 

o 

o 

CD 

CO 

xr 

xr 

CO 

■r— 

o 

CO 

CO 

r- 



2- a3 

o 

05 

I s - 

LO 

o 

05 

o 

o 

o 

r- 

o 

r — 

o 

LO 

o 

^ — 

00 

co 



E CL 

“ E 

LO 

d 

xT 

d 

CM 

d 

d 

LO 

d 

xr 

d 

LO 

d 

LO 

d 

LO 

d 

xT 

d 

LO 

d 

LO 

d 

LO 

d 

d 

LO 

d 

LO 

d 

CO 

xr 

LO 

O 



< 

















d 

d 




00 

CO 

CO 

CO 

co 

CO 

I s - 

T- 

r- 

^ — 

CM 

CM 

I s - 

CM 

CO 

co 

CO 

co 



^ _ 

CM 

CO 

M* 

CO 

T — 

T — 

05 

LO 

r- 

05 

r- 

X — 

h- 

r- 

LO 

co 

05 

I s - 



Q. w 

xT 

05 

T — 

o 

OO 

CO 

CO 

LO 

co 

I s - 

to 

o 

xr 

co 

CM 

CO 

05 

co 

o 

J2 

"55 

E o 
> > 

oo 

CD 

LO 

oo 

oo 

oo 

05 

05 

CO 

LO 

CO 

I s - 

CO 

00 

05 

CO 

CO 

CO 

o 

00 

d 

00 

d 

d 

oo 

d 

CO 

d 

CO 

d 

OO 

d 

CO 

d 

d 

CO 

d 

oo 

d 

co 

o 

CO 

d 

oo 

d 

OO 

d 

d 

CO 

CO 

o 

JO 

c 


















d 

d 

o 

O 




















<D 


</) 

T— 

LO 

’« — 

h- 

LO 

co 

00 

CM 

T— 

CO 

co 

xr 

xr 

05 

CO 

CM 

CM 

05 

O 

(0 

<D 

i 

CM 

CM 

M- 

xr 

05 

co 

05 

CO 

LO 

LO 

to 

CO 

LO 

I s - 

05 

OO 

r- 

LO 

3 

CM 

CD 

LO 

LO 

xr 

05 

XT 

LO 

r- 

o 

LO 

xr 

7 — 

00 

I s - 

o 

xr 

CO 

Q 

CD 

O 0) 

M" 

XT 

CO 

d 

xr 

CO 

CO 

CO 

xr 

xr 

xr 

LO 

xr 

xr 

CO 

xr 

CM 

xr 

</i 

H- 

to CL 

“ E 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

d 

LO 

d 

LO 

d 

LO 

d 

LO 

d 

xr 

LO 

o 

o 


>* 

< 

















d 

d 

3) 


' ^ 






















CO 

co 

I s - 


CO 

LO 

05 

co 

xr 

xr 

I s - 

I s - 

xr 

co 

LO 

r- 

CD 

I s - 

O 

u 


I s - 

xT 

I s - 

CM 

LO 

T — 

xr 

I s - 

xr 

LO 

o 

o 

co 

I s - 

v— 

xr 

CO 

co 


1 "" 

o 00 

— 

x — 

I s - 

’« — 

•C — 

CM 

CM 

CM 

CM 

CM 

7 — 

t — 

CM 

^ — 

CM 

CO 

o 

CM 


E 

O o 

o 

o 

CD 

05 

O 

o 

o 

q 

q 

q 

q 

o 

o 

o 

o 

o 

q 

I s - 

X — 

xr 

E 

zs 

X 

> > 



d 

T — 

T — 


— 

x — 

r— 

— 






^ — 

o 

o 

d 

L- 

o> 

‘E 

H— 


T“ 

CM 

T— 

CM 


CM 


CM 


CM 

T— 

CM 

T- 

CM 


CM 



3 

o 


q 

q 

q 

q 

q 

q 

q 

q 

q 

o 

q 

q 

o 

O 

q 

q 



o 


dr 

CD 

CO 

cd 

co 

05 

05 

d 

d 

T“ 


CM* 

eg 

xf 

xr 

r- 




H— 

3 

CL 

CD 

q 

CO 

CO 

CO 

co 

CO 

CO 

xr 

xr 

xt 

xr 

xr 

xr 


xr 

xt 

xT 

LU 

O 

LU 

> 

> 

LU 

C 1) 

■a 

ca 

3 

o 

o 

_l 

% 

















a 

Q 

2 

h- 

E 

c 

0) 

E 

is 

m 

Q_ 

















< 

CO 

V) 




















3 

j: 




















TJ 

< 

* 


Page 1 






CO 

CD 

xr 

OO 

CO 

T- 

xT 

7 — 

co 

CD 

CO 

xT 

xT 

I s - 

uo 

CO 

CO 

r— 



[/) 

00 

to 

CD 

CD 

CD 

T— 

xr 

CD 

o 

CD 

CM 

CD 

uo 

uo 

7— 

r- 

CO 

I s - 



( 1 > 

xr 

CD 

CO 

o 

CO 

CO 

CD 

UO 

o 

CM 

CO 

O 

7 — 

o 

CM 

7 — 

CO 

O 


V) 

q3 

xr 


OO 

CO 

1 — 

I s - 

O 

CD 

CO 

00 

UO 

O 

CO 

uo 

CO 

CM 

o 

CO 


*- 

Q. 

o 

o 

XT 

o 

7 — 

CD 

to 

O 

t: — 

I s - 

O 

7 — 

7 — 

r— 

7 

7 

CD 

CD 


> 

£ 

to 

uo 

CM 

in 

UO 

xT 

d 

to 

uo 

xr 

to 

lO 

uo 

uo 

LO 

to 

xr 

o 



< 

o 

o 

d 

d 

d 

o 


o 

d 

d 

d 

o 

o 

o 

o 

o 

d 

d 

* 



CD 

CD 

CO 

I s - 

xT 

CO 

CD 

T _ 

OO 

CM 

co 

CM 

CO 

CO 

CO 

r— 

co 

xr 

c 


to 

r- 

CD 

CM 

CD 

CD 

o 

CD 

xT 

in 

CD 

CM 

CD 

CM 


CD 

co 

I s - 

CD 

<D 


cu 

r- 


00 

CM 

XT 

CD 

to 


uo 

CD 

CO 

UO 

to 

7 

I s - 

CM 

co 

00 

c 

o 

V— 

CO 

CO 

CO 

OO 

CM 

CD 

CD 

r- 

xT 

CM 

CD 

xT 

7“ 

CD 

CO 

XT 

CD 

CD 

fc 


0 ) 

00 

CO 

CD 

CM 

7 — 

CD 

to 

T~* 

O 

CO 

CO 

CO 

CM 

O 

xr 

uo 

CD 

CD 

tO 

E 

CL 

CD 

o 

o 

o 

o 

xT 

CD 

CD 

UO 

I s - 

o 

T— 

o 

7 

o 

O 

xr 

XT 

u 


E 

xT 

to 

CO 

to 

to 

d 

xT 

XT 

d 

XT 

uo 

uo 

to 

uo 

UO 

UO 

d 

O 

d 


< 

o 

d 

d 

d 

d 


d 

d 


O 

o 

d 

d 

d 

d 

d 


d 

< 


s *" 






















T _ 

T- 

CD 

CD 

I s - 

CD 

uo 

CO 

co 

I s - 

CM 

I s - 

CO 

CD 

I s - 

CD 

co 

uo 



CO 

0O 

to 

to 

CD 

o 

I s - 

CM 

CD 

XT 


Tr- 

o 

uo 

to 

7 — 

CM 

xT 

C0 



< 1 ) 

CD 

CO 

CO 

LO 


TT 

CM 

CO 

T — 

T— 

ee 

1^ 

7 — 

CD 

o 

CD 

CD 

I s - 


CJ 

aj 


r- 

to 

00 

xr 

CD 

CD 

UO 

OO 

7— 

xT 

00 

xr 

CO 

CO 

O 

CM 

xT 


_(/) 

Q_ 


xr 

CO 

XT 

xr 

CO 

CO 

CO 

XT 

xT 

UO 

xT 

uo 

xT 

CO 

xT 

xT 

o 



£= 

to 

to 

to 

uo 

to 

to 

to 

UO 

UO 

U0 

o 

UO 

o 

to 

uo 

UO 

UO 

o 



< 

d 

d 

d 

d 

d 

d 

d 

o 

d 

d 


d 


d 

d 

d 

d 

d 




) 

J 


CO 




CD 

CD 



LO 

CD 


uo 

LO 

xr 

CM 

CO 

CO 

CD 

CD 

CO 

00 

00 



cn 


CO 

r- 

00 

0 

O 

T— 

CM 

CD 

T — 

UO 

I s - 

CD 

CO 

CO 

CO 

I s - 

to 



CD 



CD 

CD 

CO 

xr 

co 

CO 

CD 

LO 

CM 

CO 

O 

7 — 

CD 

00 

7 — 

CD 



$ Cl) 

O 

o 


CD 

0 

CD 

0 

O 

O 

I s - 

O 

CJ 

lO 

7 — 

O 

0 

r- 

CM 



> 

UO 

uo 

CM 

xT 

uo 

xT 

uo 

UO 

UO 

xr 

in 

to 

d 

10 

UO 

to 

00 

CD 



- E 
< 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

0 

d 


d 

d 

d 

d 

d 
























to 

CO 


00 


^ — 

CM 

CM 

CO 

•r— 

CO 

co 

CM 

CO 

7 — 

7— 

CD 

uo 

CD 



4 > 

CD 

CD 

LO 

CD 

CD 



CO 

CD 

CD 

CD 

7 — 

CO 

CD 

CD 

O 

CM 

CD 



^ O' 

CD 

o 


O 

0 

O 

0 

CD 

O 

CD 

O 

O 

CD 

0 

O 

^ 

0 

uo 



■ — to 

CD 

r— 

r- 

I s - 

I s - 


r- 

CO 

I s - 

CD 

CD 

I s - 

CD 

I s - 

r- 

I s - 

co 

0 



"re "o 

CO 

CO 

CD 

CD 

00 

00 

00 

CO 

CO 

CO 

OO 

CO 

CO 

CO 

CO 

00 

0 

0 



3 > 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

O 

0 

d 

0 

0 

0 

OO 

d 



O 

















d 




< 






















r- 

73- 

to 

I s - 

CO 

00 

r- 

CD 

cO 

CO 

UO 

xr 

CM 

CD 

xr 

CM 

00 

7 — 




CO 

CO 

co 


I s - 

co 


r- 

uo 

I s - 

xr 

CM 

uo 

xr 

CM 

UO 

0 

I s - 





CO 

Tj- 

0 

0 

CD 

CM 

CD 

I s - 

xr 

CD 

T“ 

CD 

00 

O 

0 

I s - 

* 



11 

CD 

00 

xr 

CD 

00 

CO 


O 

CD 

r-- 

CD 

0 

CJ 

0 

CM 

0 

uo 

I s - 



LL 

I s - 

r-. 

d 

r- 

d 

r- 

CO 

CO 

h- 

0 

I s - 

cq 

OO 

00 

00 

CO 

I s - 

00 

0 




d 

d 


d 


d 

0 

d 

0 


O 

O 

d 

0 

O 

d 






















d 

d 





CM 

h- 

CD 

OO 

X — 

to 

xr 

7 r— 

CD 

CD 



xr 

CO 

CO 

CM 

CD 



^ ^ 

CD 

U 0 

CM 

00 

xj* 

to 

00 

0 

uo 

X — 

D- 

CM 

I s - 

CO 

xr 

I s - 

CD 

7 — 



o W 

CD 

I s - 


to 

xr 

0 

CO 

x: — 

xr 

CO 

CO 

xr 

uo 

I s - 

CO 

to 

CD 

7 



£* ZZ 

CO 

CO 

CO 

CO 

xr 

co 

xr 

xr 

M - 

T— 

xr 

xr 

xr 

xr 

xr 

xr 

CM 




E ro 

d 

rr 

d 

CM 

d 

xj- 

d 

xr 

d 

xT 

d 

xr 

d 

xr 

d 

xr 

d 

xr 

0 

0 

d 

xr 

d 

xr 

d 

xr 

d 

xr 

d 

xr 

d 

to 

0 

d 




CM 

CO 

co 

xj- 

I s - 

CD 

CM 

to 

CD 

xr 

CD 


h- 

co 

co 

CM 

00 

CM 



(/) 


0 

rO 

to 

CD 

CD 

xr 

CO 

CM 

r— 

ro 

0 

co 

CM 

0 

T — 

I s - 

CO 



CD 

uo 

0 

h- 

CD 

I s - 

CO 

CM 

co 

T 

uo 

O 

7— 

00 

I s - 

7— 

CM 

CD 

CD 



O. q 3 

CD 

0 

O 

CD 

CD 

CD 

CD 

xr 

O 

r-. 

O 

uo 

CD 

0 

0 

O 

to 

CD 



E cl 


to 

CO 

xr 

xr 

xr 

xr 

d 

UO 

xr 

to 

d 

xr 

LO 

to 

to 

00 




“ E 
< 

d 

d 

d 

d 

d 

d 

0 


d 

d 

O 


d 

d 

d 

d 

d 

d 



v — ' 























to 

xj- 

co 

CD 


I s - 

CO 

CM 

cO 

,- 

I s - 

uo 

xr 

CM 

r- 

CD 

xr 




CO 

D- 

xt 

to 

uo 

0 

00 

CO 

r- 

CD 

uo 

CD 

uo 

CO 

O 

h- 

CD 

00 



Q (/) 

T-~ 

CD 

CM 

CM 

CM 

CM 


CM 

CD 

CD 

xr 

CD 

co 

7 — 

UO 

00 

CO 

uo 

Q 



OO 


UO 

I s - 

CD 

h- 

0 

0 

co 

CD 

I s - 

CO 

CD 

00 

CD 

CXD 

uo 

CO 


CO 

E o 
> > 

OO 

d 

O 

I s - 

d 

00 

d 

0 O 

d 

eo 

d 

CD 

d 

CD 

d 

CO 

d 

co 

d 

00 

d 

d 

CO 

d 

00 

d 

00 

d 

d 

I s - 

00 

CO 

0 

5 

"o 


















d 

d 


o 


"Tj* 

h- 

CD 

00 

to 

uo 

CM 

CD 

CD 

00 

to 

CM 

CD 

h- 

uo 

CD 

CD 

xr 

0 

(D 


to 


CM 

CO 

CD 

uo 

CD 

1 ^ 

ro 

LO 

uo 

uo 

7 — 

CD 

0 

xr 

CO 

CD 

0 

0 

(0 

CD 

OO 

M" 


XT 

0 

to 

CM 

CM 

xr 

h- 

CM 

UO 

r- 

uo 

CO 

I s - 

0 

I s - 

D 

O aj 

CO 

^r 

CO 

xj- 

xT 

co 

ro 

CO 

xr 

ro 

xr 

xr 

co 

xr 

uo 

co 

CD 

xr 

0 

(D 

0 ) CL 

uo 

tq 

uo 

uo 

uo 

uo 

UO 

LO 

10 

to 

UO 

10 

uo 

uo 

d 

uo 

CO 

0 

</) 

h- 

>* 

” E 

< 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

0 

d 

d 

d 


d 

uo 

d 

0 

d 

£ 

CD 



CD 

CD 

I s - 

CM 

CD 

uo 

CD 

CD 

xr 

00 

r- 

CM 

CO 

7 

CD 

7 — 

CD 

CD 

V*— 

r\ 

T 3 




M- 

CM 

0 O 


UO 

CD 

co 

I s - 

CM 

CM 

h- 

UO 

CM 

CD 

CM 

00 

u 




0 

O 


7 — 

CM 

CM 

CM 

CM 

CM 

r— 

7 — 

CM 

7 — 

CM 

CO 

I s - 

I s - 



o x~> 

o 


00 

0 

O 

0 

O 

O 

O 

O 

0 

O 

0 

0 

O 

O 

00 

7 — 


E 

3 

>i 

7 — ' 


CD 

d 

7 — 





T ” 



*“ 

T_ 

T “ 

7 “ 

T " 

7 — 

0 

0 

d 

1 

£ 

X 




















'c 

14— 


r* 

CM 

T— 

CM 

T — 

CM 

T - 

CM 

7— 

CM 

7— 

CM 

7— 

CM 

7 — 

CM 



D 

o 


O 

O 

0 

0 

O 

O 

O 

O 

O 

O 

0 

O 

0 

O 

O 

O 



0 



to 

to 

CO 

CO 

CT) 

CD 

d 

d 

T- 

7— 

CM 

cxi 

xr 

xT 

h- 




M— 

7 *-* 


CO 

CO 

CO 

CO 

CO 

CO 

xr 

xr 

xr 

xr 

xr 

xr 

xf 

xf 

xt 

xr 



QJ 

3 

CD 

















LD 

> 

*D 

CL 

o 

















0 

LU 

re 

7 *-* 

o 

















< 

a 

E 

r: 


















cc 

a 

r* 

O 

% 

















LU 

> 

z 

h- 

a) 

E 

"E 

t: 

re 

















< 

CO 

to 

D 

c 

Q. 



















ID 

Li. 




















< 

* 


Page 1 


CO 

0 

0 

Q.I 

E 

< 


C 00 

0 <D 

E Q- 0 
w E o. 
“ E 

t 5 < 

< ^ 
to 
0 


o? 

CM 


CD 

co CO 

CM 


co 

CO 

CO 

CD 

M" 

h- 

™ s 

CD 

LO 

CM 

h- 

co 

LO 


CM 

CO 

M" 

I s - 

CO 

CO 

o 

CO 

CM 

co 

cm 

CD 



r- 

o 

XT 

h- 

CM I s - 

T— 

CO 

o 

o 

o 

M- 

T — 

M- g 

M- 

O 



o 


o 

o 

O O 

o 

o 

o 


<3 

O 

o 


O 

o 

O 

o 

d 


o 

O O 

o 

o 

■ 

d 


O 

o 

o V 

o 


o 


d 

o 

d d 

d 

d 

o 


d 

d 

d 

o ° 

o 

d 

d 

' 



s “-' 

’ w ' ' 

s — 

s — ■ 






' — ' 

— ' 




CD 



O' CM 








CD CO 


I-. 

CD 

CM 

o 


r- 

CD g 

^ — 

CD 

^ — 

I s - 

CD 

r- 

CO 

00 CO 

M" 

CM 

CO 

r- 


CO 

CD 

cm d. 

LO 

CO 

LO 

CO 

CM 

CO 

CD 

^ CO 

I s - 

o 

o 

o 



CO 

CM 

co 0 

TT 

CO 

M“ 

o 

r — 

o 

O 

CM g 

r- 

o 


o 

o 

o 

O 

° o 

O 

O 

O 

o 

O 

o 

O 

° g 

o 

o 

o 

■ 



O 

o . 

o 

O 

O 

o 

O 

o 

^ ■ 

O 

o 



o 

d 

d 

d 

o ° 

o 

d 

d 

d 

d 

d 

CD 

O ° 

d 

d 

d 




1 " 

■ 

" — " 

" 

' ■ 

■ - 




1 

■ 






I s - 

CD LO 

LO 


CO 

CD 

TT 



CD CD 



i^ 

CO 

M" 

LO 

LO 


CM 

LO 

CD 

LO 

LO 

CO 


O 

■x — 

T — 

o 

LO 


o 


S o 

T — 

o 

o 

o 

o 

o 

O 

JZ o 

o 

o 

o 

o 

O 

o 

o 

S o 

o 

o 

o 

o 

O 

o 

o 

s ° 

o 

o 

o 

o 

o 

o 

o 

o 

o 

§ ° 

o 

o 

o 

o 

O 

o 

o 

o 

8 ° 

o 

o 

d 

o 

o 

d 

o 

o ° 

d 

d 

d 

d 

d 

d 

d 

d ° 

d 

d 


— — " 


v — ■ ' 


" — " 







v — " 

" — ^ 





CO 

0 ) 

q 3 

CL I 

E 

< 


re 

- 4 -* 

o 

< 


GO 


a. 

E « 

CL ^ 


Cl 

E 


CO 

CO 

o 


a 

3 

O 

c 

CD 

O) 

c 


o 

a> 


o 

c/> 

.Q 

< 


CD 

CD 

o 

CM 
LO 
( — 1 

S' 

CM 

00 

LO 

LO 

LO 

I s - 

CM 

CD 

o 

h- 

CM CD 

CO 


CD 

00 

T — 

00 

CD 

o 

CD 

CD 

tj- 

LO 

I s - O 


o 

CD 

O 

r— > 


■V“ 

LO 

o 

LO 

CD 

CD 

o 

o 

I s - 

M- CO 

O 

OO 

T — 

T — 


M 

pi 

y— 

o 

T— 

o 

O 

O 

Q 

Q 

o 

o o 

o 

o 

o 

o 

d 


q 

o 

o 

o 

O 

q 



o 

o o 

o 

o 

o 

o 


d 

d^ 

d 

d 

d 

d 

d 

o 

o 

d 

d d 

d 

d 

d 





' — 

- — 

s — ' 

1 — " 

"• — " 



' — ^ 

' — ' ' 

■ 1 

s — 1 

1 ’ 

oT 

CO 

CD 

CD 

CO 

CD 

CO 

CD 

CD 

Tj- 

CD 

d 

co" 

d 

d 

d 

00 
S 05 

d 

CD 

M" 

CO 


o 

^ — 

O 

O 

O 



M - 




g o 



o 

O 

O 

O 

O 

O 

o 

o 


O 




g o 


O 

o 

o 

o 

O 

o 

q 

O 

q 

o 

o 


o 

o 




§ R 


O 

q 

o 

d 

d 

d 

d 

d 

d 


d 




o ° 


d 

d 


L N t- N O) 
n N n CO O ^ 

8 « «N 

o 


CD 

o o o 
0 0^0 


I s - 

o 

o 


o 

0 0^00 


CO CO 
CO CD 
CD CO 

o o 


xr 

cn 

o 

o 


CO Tf Tj- 
^ CD D 
CD CO CD 
O O 
O O 

d d 


CD CO CD 

I s "- r — co u J 
xr co s 
o o o 
o o o 
o o o o ° 


o 

o 


CM 

o 

o 


M" 

O 

O 

o 


XT LO CD 
r- tD N 
CD CO CO 
O O O 

o 


o 

d 


o 

o 


I s - 

o 

r- 

o 

o 


CO CO N 
M" LO CO 
LO M- I s - 
O O O 
O O O 

odd 


LO 

CD 


LO 


I s - 
r- 
I s — 

O 

o o 


cDh-cOLor-T-iooocococN 

omcMNiooocoincMOio 

- - - 

O t- O O O O 
0 0 0 ^00 


S 2 LO CD CM 

* o o o 
o o o 
° ° o d d 


o o o 


' o o 


o 

d 


CO 

LO 

o 

o 

o 

d 





I s - 

CO 


00 

v 

M“ 

CM 


CM 

CD 

— ' 

CO 




Tf 

r- 



M" 

co 

CD 

CO 

CO 

r* 

M* 

CO 

co 

r- 

h- 

CM 

I s - 

oo 

m- 

M - 

T — 

CD 

CL 

CD 

M* 

LO 

O 

OO 

M" 


O 

I s - 

CD 


00 

M* 

co 

CO 

CM 

O 

o 

CD 

r— 


CM 

o 

O 

o 

o 

CD 

O 

o 

o 

t — 

o 

CO 

o 

M" 

O 

q 

q 

O 

E 

o 

O 

o 

q 

o 

o 

— 

O 

d 

q 

o 

q 

o 

q 

O 

o 

o 

o 

o 

q 

d 

d 

o 



d 

d 

d 

o 

d 

d^ 


d 

d 

d 

d 

d 

d 

d 

d 



d 
















s -’"' 






^ 






^ ^ 



^ ^ 

^ ^ 



y „ ^ 








CO 


00 

LO 

CM 

M" 

0 O 

CD 

CD 

LO 

LO 

co 

oo 

LO 

CM 

CO 

co 

I s - 



0 

o 

CD 

LO 

o 

M" 

CO 

CM 

CD 

CD 

CD 

o 

CM 

LO 

r- 


M" 

CO 

o 

o 

m 

M" 

M" 

CO 

CM 

O 

CO 

CM 

CM 

CM 

CM 

CO 

CO 

CO 

co 

CO 

CO 

CO 

o 

(/> 


O 

O 

o 

O 

O 

o 

O 

O 

O 

O 

o 

o 

o 

o 

o 

o 

o 

o 


c 

q 

O 

o 

O 

o 

o 

O 

q 

q 

O 

o 

o 

o 

o 

o 

o 

o 



c 

d^ 

d^ 

d^ 

cq 


d^ 

d^ 

d 

d 

d 

d 

d 

d 

d 

d 

d 

d 

o 


<! 








" — ^ 


' — 

' — ^ 

' 

- — ' 

s — ^ 

' 

— " 






M - 

r-. 


CO 





•M" 

CM 

LO 

CD 


■ 0 " 

M* 

XT 

CO 



o 

M" 

CM 

LO 

o 

o 

o 



CM 

O 

■x — 

O 

UO 

— 


CD 

CM 


co 


o 


O 

o 


o 

o 

o 

O 

o 

o 

O 

CM 

o 

O 

T — 

CO 

o 

o 

"q 


o 

o 

o 

o 

d 


d 

o 

q 

o 

O 

d 

q 

O 

O 

O 

q 

O 

o 

o 

o 

o 

> 

> 


d 

d 

d^ 




d 

" 

d 


d 

d 

d 

d 

d 

d 

d 




CM 

. 

CM 


CM 


CM 

T— 

CM 

T— 

CM 


CM 

T— 

CM 





o 

q 

q 

q 

o 

q 

q 

q 

q 

q 

q 

q 

q 

O 

o 

q 



, — ~ 


CD 

CD 

co 

00 

O) 

CD 

d 

d 


T“ 

CM 

CM 


rr 


r-^ 



— 


CO 

CO 

co 

co 

CO 

co 


tT 







Tt 




0 


















LU 

> 

o 


















O 

LU 

o 


















5 

Q 

— 1 


















cr 

Q 

' 


















LU 

2 

% 


















> 

l~ 

t: 


















< 

to 

re 




















CL 





















TT 

CM 

CM 


CO 

h- 

O 

O 

O 


CD 

CD 

LO 

O 

d 


S 3 


o 

d ° 


o 

d 


o 

o 

jQ 

C 

o 

0 

o 

3 

O 

to 


o 

>. 

E 

o 

‘c 

3 


0 

*o 

CD 

E 

"c 

0 

E 

to 

3 ^ 

d 

< 


Page 1 



TRMM REVE, iAS MAX PWR 


s s 

O Oi 


m oi 
co t 't 
' o in ; cm 
m CO jT 

, o ojo 


(O I C7> CO 
N- It ICO 
1 O i ro cN 

l/) CD |Tf 

i dioio 


• -CM CM 
O T CN 
ID jCO 'T 

| oid o 


o i(M|r> 

in cmio 

::s 

ioi o !o 


t'si; 


I -- f i* - 

t ffl !t 
oolo 


CT) I CM T 
tNinco 
1 ■<- in ;CM 

■ m cd ;t 
; o d;d 

| 

olroito 
, cmct)t 
i it ico 
in ;CD |T 
o ojo 


rjo cn 

i m id 

; Si“ 


cd n cn 
t cm n 
-- tt n 
m CD 7 

o.o o 


■ ICO !(D 

!|3 “ 

■ |co t 

i I d I o 


> T CM 
' :C0 T 
ido 


dt'- ; T- 

cniinim 
. o | n i cm 
. in i <D !•»?• 
i o d :o 


mo 'in 
c m -cm 
ikno 


N- CM ' 
00 CM ( 
O T < 
. in oo - 
i do c 


CD O < 
“ ct> < 

3 5 

o o < 


3 


CT> CT» O 

5 3 7. 

in co it 

o o o 


T O 

O CM 

in to t 
o o o 


oo o> g 

_ 3 CM 

in o v 
o o old 


ro cd 

8 in cm 
cn cm 
m eo t 
o o o 


o co 

N- CM 

cn t 
T oo 

o o 


0:0 

<o:in 

o CO i 

in cd 

o o i 


in n in 

N CM S 
O M CM 

m co ir 
o o o 


: 8 i 


CD CM tp 
n m S 
cn n 
t co t 
d o o 


CM CM CM 
O T CN 

in o 7 
o o o 


T O CO 

m m n 
cn m cm 

T CO T 

o o d 


N (Jl CM 
CM ’—CO 
O ^ (N 
m o v 


moo 
cm m CM 
,n- t 
M 1 rv n 
d o d 


CO *— ■ *— 

in in N 
o m co 
m o ir 
odd 


(D cm m 
K CM S 
O M CM 

m oo ir 

do o 


t cn *- 

CM M »- 

CT) CO 1 t — 

M 00'Tf 


mioin 

8'Iii 


IS.! 


■ i - ■ I 

^ I CM I CD 

5 cm t 

Nr 'cm 

m co rr 

o o o 

-l—L 

o IfM IO) 
*- ir\i !«- 

o k CM 
m ® t 


co o 100 

n m co 

OCOCM 

m co t 

o o Id 


S 3 

o o o 


mo 
oi m 
o co 
m co 
o d 


O Ol'S 
m oo oo 

O T CM 

m go t 
odd 


d) i m If) 

o m n 

in I oo t 


CO T- CD 

s cm m 

i— T CO 
m co m 

odd 

i 


00 O CO 

o'in n 
O) ICO 1- 
T 00 T 
O O O 


□oIlO 

8'tI1 

m oo t 
O'O id 


d jd |c 

i 

jfi?. 

o m no 
m ® ir 
d o. o 


oo oo 
*- v 
o m 
m ioo 


CM , CM 
co m 
cn co 
t | oo 
did 


O i CO i 
m co 
OlO I 


O CO 1 1 
(DO)' 

d . t < 

'Tl® ' 

o o.< 


OD t- 
i- I CN 

ok 

in co 


o co m 
■<- : CT) m 
O I IT CM 
m co t 
o dio 


o co i 
m co ■ 
doc 


OO I CM I ■ 

,t 1 cm 1 1 

Q T II 

|m cd ■ 
d d i 


co icm m 
i— m r-~ 
^ m cm 
m co t 


lo t t- 
(D 1 (N m 
t— ir co 
m co t 
odd 


m i t 

o CO 'CM 
m co t 
d o d 


o o : t 

5 cm: t 
'T CM 

m co m 
d dio 


N- rsi (D 
O : T I CM 

m®- 
o o o 


m 1 cm 
o t 
m co 
oioo 

} in~ 

CD 'M 
O O iCM 
m ®m 
d; d o 


(O S'M 
r- T n 
O CO CM 
m co t 


CM CM 
CO CT) CO 
CT) T CM 
T CO T 
0,0 O 


CO (D 
110.(0 
■ !co . CM 
I : (D T 

i :dlo 


in cm m- 

M- O) CO 
O M CM 

mcoT 
o o o 


CM T T 
CT) m im 
o CO CM 

m co t 


*-]r- CM 

o co co 
cm cn co 
TN-n 
d id id 


cn co | oo 
cn co cm 
o Ml® 
moo 
odd 


m ,o cp 
cm m 3) 


M - i cn i cn 

rt'fi- 
0) rt N 
'T CD | M- 

d ojo 


O CO 
O cn 
m i— 
oo T 
oid 


co^cn 

CM 'J 

o m 
m ; 00 
o o 


M- CT) (D 

_ s s 

m ioo o- 
d;o 


cn cn cn 

CT) CD ICM 
O MT ICO 

m om 

o o o 


CM 1 cn r-- 

c n -*r *- 
rr co - 
o OO 


CT) CT) CM 
(O *- rr 
O TT CM 

in co - 


co ^r 
co ! m n- 
Olco CM 

m i co ■'T 

ojd i o 

CM 1 CmI CT> 
CT) CT) CO 
CT) M CM 
O' CO O 

d o io 


CT) CO 
O' CO 
CO rr 
o o 


m o.oi 

o O' CM 

m cd o 


co cm Icm 
CM I CM 
O CM t- 

m oo o- 

do o 


o cn m 
*“ O) CD 
in cm 


CT> cm in- 

t— CM CM 

m co o 
o o o 


CM I CT) 

m cm m 

O O CM 

m cd o- 
010:0 


CM CO O 
CM CM CO 

S O CM 
CO O 
O ;0 |0 


OCT) 00 

8 0 CM 
CO (M 

m i oo i o 
o;o o 


CT) CO h- 

cooco 

CT! O CM 

O CD O 


CT) n~ 
CT) »- O 
CT) O CM 
O 00 O 
O O O 


o m cd 

CO CM 

in co I o 
o o o 


O CD i 
00 O ' 

D in i 

m : co ■ 

OjO i 


CT) CO • 
CT) CT) < 
O O ( 

m co ■ 
o o < 


m co iro 
*- 'in 

CO CM 

m cd o 
o o o 


CO O : CO 
If) CM (D 
O O CM 

m co o 
odd 


O ICO IO 

CT) 1 O CM 
O CD 


S'rtCM 

S m co 
co Icm 
m co o 
o o o 


CT) CO 
CO 'T- co 
O O CM 

m cd o 


O CM 
m . m 
on 
m oo 


cm n- 
o in 
o o 


S en cn 
o CM 

m co o 
o o o 


m3 


CM CD 
CT) CT) CO 
CT) O CM 
O CO O 


LJ-- 


CM O l 
T- m : ( 

o n 
m co-' 
o o ( 


CO O < 

cn m i 
o 1 n < 
m ® - 


o o i 
<n oo ■ 

O O I 


o o 
in | co 
o o 


co n 

_,3 3 

m jao o 

dio !o 


CO ID 

no o 
o m :<o 
m ao o 


o n ico 
n m ; T- 
cn n t— 
o co o 
o|o o 


CT) IO 

_ o !cm 
m co o 


O CM CT) 

o m cm 

CT) CO *- 

O 00 o 
d did 


cn o 
o co 
o o 


i'- oo 
CT) CT) 

cn m 


o o n 
o CT) n 
.no n 
in oo o 
old o 


|m (D 

■*- niCM 
in co o 
o oio 


CT> Im in 
ontM 
m ico " 
Id 'd Id 


n- m n 
o n cm 
m oo o 
o 0|0 


. CM CM 
CD I CT) , n 
CT) O CM 
O 00 O 

o o id 


3 

dio o 


.oio 

CM ID 
O CM 

m Tt- 


ct) n n 
t m co 
o m cm 
in co o 
o o a 


CM ! O CT) 
CM CT) O 

Is r 




an o 

CT) CT) O 
CT) O fM 


o j d c 

m co~ m 
ooki - 
on 
m Ico 
oio b 


n o cd 

S cm o 
i o Icm 
in cd o 
did d 


CM CM 

n m 
o m 
m co 
o o 


o jd 


SIS 

dio 


o o 

,8!5? 

m 00 ; 
o OI 


3 

O io jo 


•>- ! CM 

o m 
•>- n 
in co 
o o 


IS 


cm : n 
m !cn O) 
o TT ICM 

in co ] ^ 

odd 


CD CM 

cn it m 
o mn 
m co; — 


CD 

cd Icm cn 

CT) itT N- 

ir co k 

d o d 


cm n m 
miN in 

O M- CM 

m co M- 
odd 


n oo m 

i— cd in 

Ol'TOJ 

m ao 
o d o 


o o CM 

m cm m 

o 'T CM 

m loo i'T 
o a id 


a) m im 
Io i n .CM 
m co t 


TOO 
in i cm t 

5 1 n 

i v 

O O ;0 


o t In 
in ao t 
o ojo 


n cm n 
T O) -r- 
CD|T;-*“ 
— CO T 

o o id 


cn i o 

T CM 
00 T 

o |o 


8‘8 
~ 3 


n o 'cm 
o on 
^ T m 
m cd t 
I d o o 


n cM 

m ao t 
o oio 


m cn t 

CT) T m 

O n cm 
m oo 1 t 


n cm o 
cm rM n 

O T CM 

m co i t 
ojo 

n- cn cn 
r- t n 
o n cm 
m CD | T 

oolo 


n cm cn 
n cm n 
o T CM 
if) CO | T 

O 'O jo 


8 

m co t 
odd 


00 CT) 

O) T 

o n 
m co 
d o d 


cn en 
T : cd ■ r — 

I CO T i CM 
CD j T 

o o 


CM T 
m cm m 

O T CM 

m cd t 
d o ;o 


n- T 
T cm m 
O T CM 

m co t 
o o o 


co im 1 t 
o in i cm 
m ico | t 


■r- co in 
c- t n 
m n 
ao | t 
0 0:0 


(OiCMii- 
MO r 

o v in 
m co | t 
O O jO 


_ ,T O 

o n o 

T |CO T 

o id o 


O 

n i cn 

O T 
T CO 

o o 


O m 


m Ico 
■ n cm 

l 00 T 

> dio 


• i *- o 
) m (D 
■ |n cm 

) l<D ; T 

I'OIO 

: I 


> O jO 

i i 

— i. 

|i i(D 

. Im n 

Hn cm 

I '00 |T 

Ido 


i cd cm 
cm it- n 

O T CM 
mooT 
o Io :o 


t Icm 

CO IT 

d d 


o 

'-TO 
'-ncM 
m i cd It 
d |o id 


miT- o 

OCMO 

o 'T Icm 
m co t 


Tk,s 
co m t 
o m in 
m Ico |t 
d o ;o 


m cm i n 
U- -T n 
m co t 
id jd !o 


I*- CO CD 

_,3 ® 

m ico i t 
o oio 

i 


o n cM 
m co t 
o o o 


3 

o o o 


CO 't 

T IT 

n cm 

CO T 
OO 

I 


n ioo in 

00 T- CT) 

'S jT 
dio 


<T> n 

| d i3 1 

m ,co 
oioio 


■ 

mo 


O T CM 

m i co t 
oioio 


0 00 '— 
m ->- in 

O T CM 

m co It 

odd 


n co n , o 

CT) (D CM 
n ICMjCM 
o m ico | t 
d d'did 


oo 

m 

s;s 

djo 


CT>|'- 

co t 
T in 
cd |t 
o id 


CT) CT) 

^ 3 


;s; 

<3 

o djo 


T CM 
CO T 
0,0 


co m 

*- (D 

T CM 
00 T 

o o 


T «- 
T I® T 

o'o.o 


> i n i cm 

) | 00 1 T 

) io o 


o ir-. 
m , cd 
n icm 
CO T 

did 


CM CM 
n- 'O) 
O IT 
m ico 
d o 


T 

O) 

T 

O 

CT) 

3 

o 

n 

8 

O 

m 

3 

d 

o 

¥ 

<0 


E 

"7 

> 

n 

n 


r- icn 

IT) I T 

o in 

m oo 


o n Icm 
m | cd 


m : CT) c 

13?, 

m | CD T 

oioo 


X 

SIS " 


CT) CM'CM 
^ rn CT) 
o n N- 
m oo t 
o I o jo 


CM CD (D 

T !T- ~‘ 
T“ |CM L . 

m co t 
d d Io 


CT) 

(D'(M N 

* 3 

o o o 


O CT) CO 
N. ,r- ® 
O T CM 


— l-.J. 

co n i 
8 § ! 
o o < 


cn n 
t m 
n Icm 
oo T 
O IO 


CM 
CM <D 
T CM 
CD T 


j : 

T i(M S 
r (M O 

m jS 

oioo 


CM »- I CD 

8 10) I CT) 
T CM 

m cd i t 

oolo 


CT> O) 

n i co 

S3 

io o 


CD NT 
o T CD 
i- n cm 
in ; co T 

o o o 


_ n cm 
m co t 
o o o 


T rM 
CD T 
0,0 0 


_ 3 .. 

m oo t 

o o o 


no m 

m cm m 

“3 “ 

o o 


rM Ct) 
T *- 
CO T 
OiO 


-N- O IT) < 
m cm n|( 

*“ CM CM I 

m oo *— 
o o o I 


S 2 

m co t I n I 

o o o ini 


o cm n 

CT) CM : O 
CT) T CM 
T 00 — 

do o 


o n o 

«- CM CM 

S 3 “ 

o o o 


0) 0) N- 

1 3 £ 

T CD T 
0 0:0 


m o CD 

O CM CT) 
'— CM 

m co t 
o o o 


o o m 

8 m i cm 
n cm 

m CD T 

oo o 


oo o 

(D CM . 

*- t n 
m ao t 
OIOO 


CD CM CO 
CT) T '- 


CM CM O 
CM CM n 
O T CM 
m® - 


oolo 

4- - 

t I cn in 

00 T T 

o n cm 
m co t 
o o o 


8 T 8 

m co t 

0 0,0 


n m lo 
o m n 
m co t 


O oi IN 

m co cd 
o T CM 
in CD T 


8 Icm. cm 
m cn 
cn n o 

T co 1 T 

o o d 


m CM N- 

«-im ® 
o n *- 
m oo t 
o oo 


SiS T 
dioio 


E | 
> D- 
n n 


CT) m i 
o n i 
m co 
o o < 


'-•mil 
-- n 
m co 


cn n N 
o cm n 

CT) CM CO 
T ICO ; T 
O lO O 


cm cn in 
, T CD 

o n 

m cd t 


o m 

. CT) CD 

S 3 ^ 

O OjO 


Page 1 2/1 e/37 










TRMM REVEk ^lAS MAX PWR 



Page 1 2/1 8/' 














TRMM REVB jIAS i 0.86v 





2/18/5 
























































TRMM REVERSE > /-'AN EL Voc !sc 


O 0 
CM C 

►— c 

03 C 

c 

O) 

c 

00 

CO 

i- c 

h s 

CD C 

0 *- 
n in 
n m 
n in 
3 d 

1 

1 5 
§ 8 
- o 

-I. 

M no 
M O 

d in 
5 m 
J o 

M ; 3 

o> iin 

05 !m 

o o 

CM CO 

r- in 
co i in 
03 : in 
d 1 o 

in tt 
in o 
oj in 
05 in 
d io 

i 

r- o 

*- Cl 

fe c 

0 O) 
0 05 

3 5 
- 'd 

i 

CO 05 

oo o 
o> 1 in 
o> i in 
o o 

CD 

t- 

m < 

D ir- 

- :o 

CO Tf 

o i in 

1 1? 
i- | o 

! 

lO 

g; 

«■ i O 

n m 

SIS 

- d 

s ! ? 

05 1 M- 

05 1 in 
o d 

0 

si 

0 cn 

- in 

- in 
3 in 

- d 

^ ICO 

co tin 
0 ) in 
d | d 

i 

co c 

-r- C| 

0 CO 
0 CM 

- m 
3 in 

- d 

O 05 
iT ■»- 

a> <in 
o> in 
d o 

CM t 
t- r 

£ S 

- i CM 

V.% 

5 ■ in 
J o 

r- ' in 

"*• ; ^ 
u i in 
05 in 
d d 

T- C 
t~ r 
I— *■ 
CO C 

3 CM 

- O 

- CO 
3 m 

- o 

tp i in 
o o 
o to 
q | in 
<- , d 

o ic 
t- r 

“ l 

3 

3 r- 
co 
3 in 
■id i 

J 

05 CM 

rt co 
0 ) ro 
05 in 
d o 

a> t 
h* £ 
CO c 

r'^ i 

3 i in i 
3i i 
3 m i 
- ! o ■ 

I 

DO v- 
O 1 CO 
O I 

o | m 

r- O 

co h 
K 2 
CO C 

- j CO 1 
3 1 T l 

§:s : 

- d ■ 

DO 

ro : in 
D m- 
o in 

r- O 

r- a 
h- o 
m a 

c 

3 CM 1 
3 CO i 
3 m i 
n m i 
3 d i 

^ u- 

to in 
» , in 
0 ) in 
d d 

<o a 
h“ 0 
CO a 

c 

3rf i 

3 O - 

3 M- ( 

3 in i 
3 , d • 

j 

to co 
i- co 
0 ) in 
05 in 
d d 

in r- 
H- C 
CD C 

-te"i 

3 1 CM 1 
3 m ( 
3 m i 
-O' 

ro ' m 
to i in 
o in 
D in 
<- o 

m- C 
t— C 
CO £ 

co p 

“ E 

3 CM 1 
3 CO ‘ 

5 5 : 

- d ■ 
o in i 

5 3 ! 

3 m i 

- o i 

[M CO 
IT- 05 

o -«r 
d in 

r- d 

O «M 
h* CO 
05 M- 

0) in 

d d 

cm r 

“ E 

*— r 
1- f 
CO r 

M «- < 

1) CO l 

rz : 

- o 

DO 'o 
n r 

SS5 

«- ; O 

m in 

- CD ' 

1 5 : 

- d 

to CO 
DO CD 

gs 

— o 

a . 

UJ J 
03 - 

2 * 
D _D 

* 

X) T3 

•*t -r 


Page 1 2/18/S7 




JpC'O M (S F’FO/nl' 
<=i S O 2 CO $C?D n ^ 



-£5 0 

Voc 

14-/ 3 

J-* y«? 


-i— 1 / 

A V 

FF 


t~ 

.s?z\ 

l . 0 / 62 

.2Y?3 

.5&K 

.9726 

.9 977 

II 

.76? 

12- 0 

'Z 

.5*55 

l.o/o? 

. *9*\ 

.5022 

. 92 12 

-9221 

1 2 

.70,9 

17-7 

3 

.S?69 

1 . 0 003 

. 2355 

.9765 

.9/92 

. 9729 

25 

.75 y 

17.9 

9 

S9f£ 

>.o//6 

. 2973 

.SOS-7 

. 9229 

. 9973 

l 2 

.771 

12.0 

O 

,ss*o 

I.Ottl ’• 

. piT.ro 

.5052 

.9325 

.5617 

<T 

. 772 

l 2- 7 

6 

. 5*9^ 

.99rX 

, r/oz 

. ffss 

. 3009 

.9 075 

So 

563 

1 5 ■ 2 

7 

. SjTZ 7 

J.ootz 

.235-/ 

.5090 

. 925 1 

.9?97 

55 

t 7ZH 

(7.? 

? 

.5*s2 

/ .0/23 

. <2* 29 

"<9913 

.9239 

.9932 

11 

. 707 

17.2 

9 

.S*70 

/.oo5? 

. ?6o3 

. 9902 

.9239 

.9907 

12 

.77/ 

17.2 

/o 

.5390 

t-oOHH 

, 239? 

. *99/ 

.9/66 

.9215 

75 

.770 

17.5 

1/ 

.56p3 

1 .no? O 

. 9599 

.505* 

.9359 

.5659 

ti 

. 770 

12. 3 

IZ 

55(5 

/ .ot 05 ? 

. 2*93 

.51*0 

.939 S 

.5052 

H 

.73? 

/ 2.3 

13 

.5529 

/-°06 7 

.93S2 

.5/29 

.9229 

.7969 

35 

.770 

12.0 

F 

, sst? 

f-oooS 

. 9352 

.5092 

.9253 

.7296 

25 

. 763 

17.9 

(J? 

.5*53 

/.O/Oi 

.2*3\ 

.1950 

.9199 

.925? 

18 

.76) 

17. C 

(C 

.59 70 

j .0070 

.?*X7 

.5050 

,9?53 

.9973 

\% 

.773 

17. f 


.5526 

/ . 003 Q, 

.9*3! 

.50/3 

. 922Q 

.9220 

12 

. TV 7 

l 7.2 

T% 

.5577 

(. 002.0 

, 2399 

SO 70 

,9732 

.7292 

75 

.765 

/7.2 

IT 

.5552 

l-Oo°°l 

.*3*1 

.5025 

. 929S 

.7227 

25 

. 757 

17.2 

70 

.556 6 

,W3 

. 2*27 

.50ft 

. 929 C 

.7221 

l 2 

.769 

17.2 

X 

.S5o? 

l.oots 

.9*39 

. 5097 

.9252 

.79/7 

12.9 

.767 

1 7.27 


.oosV-foty 

. OO'i^ 

. oOfrZ^T/j 

. 0 o5C j/., 

if). oo53(lSj 

l. 06 7 ofatyZ. 1 

.00 c? 

.73 


.oo55 

. 00*2 

.dors' 

.0057 

. ooS5 

.00 77 


.0066 

.79 


F .5506 

{.0052 

.29/6 

.5013 

.P7&Q 

.92 77 

TfO.o 

.767 

1 7.7? 

O' .0053 

,0o5/o 

.0 >°2 

. 0 139 

.oi9T 

.019 C, 

T.\ 

.0335 



.0058 

.pm 

.... .O If 3 

.0/53 

.0701 

7.3 

.079 1 

. C9 


IGi&znV ^~cUsa&&/ o^7\ '^f»‘\X ~~ ^CO^]/ 

/£V /»* ^ &>] £> V 



TRMM REVERSE BIAS TEST 



(v) yaMOd xvm iv iNayyno 


NO. OF CYCLES 




TRMM REVERSE BIAS TEST 



NO. OF CYCLES 






TRMM REVERSE BIAS TEST 



NO. OF CYCLES 



TRMM REVERSE BIAS TEST 



(m) yaMOd wnwixviN 


NO. OF CYCLES 



0.52 



(v) snoA 98 0 iv iNayuno 


0.36 



TRMM REVERSE BIAS TEST 



(%) U3M0d V113Q ±N30H3d 


NO. OF CYCLES 


TRMM REVERSE BIAS TEST 



(%) S110A 98 0 IV INBaynO VI “I3Q ±N30H3d 


NO. OF CYCLES 


TRMM REVERSE BIAS TEST 



8 

O 

O 

o 


8 

o 

o 


o 

o 


NO. OF CYCLES 



TRMM REVERSE BIAS TEST 



(%) sinoA 980 iv ±N3yuno v±~i3a ±N3oy3d 


NO. OF CYCLES 


TRMM REVERSE BIAS TEST 



(m) d3M0d IflnWIXVIN 


NO. OF CYCLES 




TRMM REVERSE BIAS TEST 


8 



OCvl^r (DCOO 


CM 't (D 00 r- r- t-t— r-CNJ 

I— 1 — 1 — 1 — 1 — 1 — 1 — 1 — 1 — Hr 

CQCQCDCQCQCQCQCQCQDQ 

01 H i I ■ + f 

! : ; 




(%) fcBMOd V113Q ±N30U3d 


NO. OF CYCLES 


0.54 



(v) y3M0d ‘xvifl iv ±N3uyno 


BT16 

BT18 

BT20 





May 8, 1 996 
Fernando Corella 


828340-1 OUTBOARD S/A PANEL 



Inherent limitations, None Required 


* 

I 

■ 


IS 


0 


4 - 

o 



CD 

_c 


0 


CD 

o — 




_C 

^ — 
TJ ° 
0) 


0 

O 0 


-*— » 
0 
0 

0 

0 

t-* c 

o ® 

CL E 
2 2 


•O r» 
0 03 

‘5 ‘0 
cr > 

c 

. . *•— * 
0 — : 
0 0 

0 c 
8 « 

0 — 
0 0 

0 c 

o ® 

2 o 

-Q O 


0 0 

o 

2 e 

2 2 


* z 

T5 

CL C 

Q- c 

n 

0 £ 


0 C 
O * 

< 

0 

0 O 

St 

<D O 

£-5 


U l— 

0 m 
C ® 

> 

T5 

0 

i— 

o <jj 

O S 

0 "D 
"O 0 


J2 T3 

§? 

„T5 

u 2> 
0 


o 3 
0 

2 > 

o 

O 

.2 to 

TO O) 
*2 C 

.2 TO 
TO D) 

~ c 

.hz T3 
O" sz 


it 


H 

^ o 

1 i 

- -C 

01 s 
d)P 

0 

4 — 

C 0 
0 _C 


c 0 

0 *= 
u J 

C 0 

£•5 

O 

0 .2> 
-c x: 

£ 0 


0 c 

0 c 

o CO ^ 

zOu 


_C 0 

£ E 

-C 0 

£ E 


u 

0 

u_ 

‘d 

cr 

0 

q: 

o 

c 

o 


"O 
0 

0 
0 
c 

8 

0 
0 
>» 

O 
CL 

£ £ 


0 

c 

o 

0 

E 


c 

0 

u 

0 

-C 


Q 

UJ 

z 

I- 

z 

o 

o 

5 

03 

5 

UJ 

to 

CO 

< 


o £ 

0 0 
JD — 

1.1 


J 

0 


Q. 

Z 3 

o 

6 

8 

c 

o 


O tl 

2.1 

CO UJ 


=5 £ 

z 2 

*1 

to ^ 

9 s 

g z . 

02 < 

£2d 

O c 

— CB 
*T Q. 

§ s 

00 5 
00 > 

S £ 

00 h- 


UJ 

z 

< 

CL 


( 1 ) 

u- 

J 3 

0 

>* 

’5 

c 

V-* 

c 

o 

o 

L. 

o 

0 

E 

u. 

0 

r: 

I- 


0 
£ 
o 

0 

o 

0 
L_ 

0 

“0 
c 
0 
CL 

M— 

o 

o '55 
> -Q 


0 

Q 

> 


0 

c 

"O 

0 

0 

D 

0 


"o y 

0 1— 
ro ^ 
8-0 H 

°>< 8 
C . M— 

I- 0 
(0 Q 

P 


_0 

0 

O 

0 

-C 


o 

“0 < 
O 2 


0 

o 

0 

V»— 

0 

"O 

O 


3 

O 

< 

> 


O' 

UJI 


1“ 

(O 

O 

£L 


_0 

"0 

o 

"O 

0 

o 

0 

L_ 

o 


0 

0 

0 

O) 

l_ 

0 

> 

o 

o 

"D 

0 

O 

0 

L. 

o 


"O 

0 

CD 

0 

E 

0 

“O 


O 0 
0 
c 


c 

o 

o 

l_ 

0 

c 


0> 0 
O ra 


o 

£ 

0 


CD 

L. 

0 

> 

o 

o 


0) 0 0 

fga 

115 




SLuaii 0ii p jo jeqwnN 


Defect Condition Code 



Defect Condition Code 



Condition Code 





828360-1 +Y INBROAD S/A PANEL 


* 

I 


1* 


Cl 

o 

T 5 

< 

a) 

> 

<D 

b 

0 

01 


■o 

0) 

cr 

<D 

a: 

0) 

c 

o 

z 


c 

o 


"D 

Q) 

‘5 

cr 

0 

O' 

0 

C 

o 

z 

c 

o 


o 

♦-* 

CO 

0 

O) 

c 

o 

0 

<4-* 

1 

-4-* 

c 

*4-« 

CO 

0 

> 

c 

T> 

< 

0 

E 

4-< 

c 

0 

4— 

0 

2 

k_ 

0 

*5- 

0 

“O 

CL 

r~ 

-C 

c 

a 

c 

c 

Z> 

CO 



“O 

0) 

a> 

(/) 

c 

ZJ 

o 

O 

0) 

0) 

>% 

o 

Q- 

e 

LU 


"O 

0 

0) 

(0 

c 

u 

o 

a 

0) 

0) 

>> 

o 

Q_ 

e 

LU 


8 

> 

a> 

TJ 


O c 

LL d) 

CO E 

O o 

-o 3 
d) a 
.b= o 

3 -°- 

<D T 3 
i_ <d 

a) "C 

c <D 
O 

Z T3 


° E 

Is 

ill 

Z _Jl 


CD 


CM 


CM 


Er 

(0 

E 

E 

3 

CO 

a: 


< 

d 

c 

(0 

Q. 


a: 


>- 


-i 


m 


s 

0 

LU 

Q 

CD 

> 

<D 

H 

< 

o 

LU 

£ 

_l 

0 


Q 

O 


o 


s 





jo 

0 

o 

-o 

d) 

a 

0 

a 


<D 

a 

c 

o 

.c 

co 

E 

0) 

GO 


CL 

co 

L. 

o 

a 

d) 

o 

V 

0- 

c 

■g 

o 

> 


is 

m 

s 

LU 

(0 

(/) 

<1 

■J 

LU 

<1 

Q. 


jo 

8 

"O 

d) 

o 

ca 

u 

o 


(O 

CO 

0 

o> 

I— 

CD 

> 

O 

o 

T> 

d) 

Q. 

Q. 

JZ 

o 


O 

c 


a 

d) 

u- 

v_ 

O 

O 

c 


2 

<5 


D 

C 

C 

8 

4 — 

o 

g 

E 

L. 

0 

JZ 

H 


(/) 

T> 

0 

0 

a 

o 

z 


onsnoov isod 



828360-1 +Y INBROAD S/A PANEL 


* 

I 


i* 




c 

o 


c 

o 

o 

< 

<D 

> 

T5 

0 ) 

o 

o 


8 

o 

0 ) 

Q. 

to 


0 ) 

E 

o 

(/> 

8 

"O 

c 

0 

E 

E 


0 

d: 


0 

O) 

c 

0 


6 


C 

o 


8 


O 

0 

Q. 

0 


0 

E 

o 

3 

0 

“O 

c 

0 

1 & 

§1 

ca o 


8 


O) 

c 

V-» 

0 

0 

0 0 

1 1 

Q- c 

<D O 

€■5 

*r C 
O 0 

{2 -o 
C c 

.2 0 

0 CD 
.ti C 

iS 

c 8 

215 
0 c 
x: 0 

£ E 


c 

o 

0 

O) 

0 

0 

> 

c 


0 

“O 

c 

Z> 


u 

£ 

0 

0 

c 

D 

8 

0 

0 

>» 

O 

CL 

E 

LU 


0 

-Q 

E 

13 



CM 


£* 

(0 

E 

E 

3 

0 

O' 


< 

d 

■55 

c 

(0 

CL 


0d 

H 


E 

3 

□ 

O 

(0 

> 

(0 


© 

JZ 


8 


0 



CD 

m 

06 


0 

1— 

JD 

0 


'0 

«+- 

0 


■M 

1 


‘d 

c 

0 

0 

-Q 

c 


T3 ^ 
0 h- 
0 O 

X ® 
0 <*“ 
II 
V 

_Q 
^0 


0 

C 

0 

CL 


8 0 
I 
fj « 

E © 

m <D 
0 o 
X 1 x 
H 0 


jn 

*0 

a 

■o 

0 

.x 

o 

0 

u 

o 


E 

o 


0 

c 

0 

Q. 

C 

o 

“O 

c - 
E 0 

^ <*> 
O I 

V*— I 

0 "m 

0 £ 
-Q E 
.0 0 
zj jz 
CD I- 


0 

0 

0 

O) 

"O 

0 

O) 

0 

E 

0 

Q 




>> 

n 

E 



< 


a> 

c 

(0 

Q. 


DC 


O ^ 
<D ^ 

2 ° 

& 

o 

=3 o 
O 

rn <° 
\f> co 

CM 

CO 


3 

n 


=* 

r 

CO 



CO 



Defect Condition Cocte 



Powi i Sources- Project TRMM (Panel + nboard) 
Part # 828630-1 +Y In Board, Post Thermal Vacuum 



Defect Condition Code 




Defect Condition Code 



May 3, 1996 






Defect Condition Code 



'S 

o 


May 3, 1996 





Defect Condition Code 





Defect Condition Code 





it 

J 5 




“D 

X> -O 


73 

X) 

© 

© © 


© 

© 

k. 

k- k_ 


k — 

k— 

3 

3 3 

© 

3 

3 

O' 

cr cr 

o 

O’ 

O’ 

© 

© © 


CD 

0) 

CC 

CC CC 

© 

cc 

cc 

© 

© © 

“O 

CD 

CD 

c 

c c 


c 

c 

o 

o o 

o 

o 

o 

Z 

Z Z O ^ -O 

z 

z 


M •> 

IL Q ® 

„ 


© 

C c 

(/Dp© 

0 i « 

c 

o 

c 

o 

c 

.2 

o o 

"■»— » -M 

To 
■«— * 

E 

© 

1 

© o 

.-tn 

C o 

3 < 

© © 
4— » * 

E E 
'_j _j 

© O O 
*- o o 

o-S-S 

® O Q_ 

■♦— * 
C 
CD 

c 

CD 

c © 

£ 1. 

■*-» -H 

c c 

© © 
k- k. 

© 

jC 

© 

-C 

© Q_ 

SZ 3 

© © 
sz sz 

c 0} c 
O fc 

c 

c 

£ (f) 

c c 

Z =6 UJ 


2^ 

$ E 
co E 

3 

Q CO 

gen 

2 z 

D< 

oo 

>" © 

. c 

/M 05 

°fCL 


~ wj 
CO CD Q) 

=: > u 


"O T3 </) 
(D O p 

o o c 

03 03 J? 
O O H 



CL 

3 

O 


0 


o 

o 

0 

LLi 



c 

o 

o 

< 

0 

> 

o 

0 

0 

01 



CD 


c 


00 


0 


■*—* 

0 

CO 

*0 

0 

c 

o 

0 

o 

k— 

E 

CL 

c 

0 

o 

k— 

x: 

-4— » 

> 


c 

B 

0 

w 

“D 

c 

C 

o 

0 

0 

O) 

-4— ' 

E 

E 

*k_ 

3 

-4— < 

B 

c 

0 

0 

k_ 

3 

0 

c 

XI 

0 

c 

E 



S 3 


E d 


=> g 


CM 


E 

=3 

3 

O 

CO 


CO 

E 

k— 

<D 

-C 


a 


a 

0 

0 

a 


co 

o 

Q. 


0 


O 


*D 

0 

a 

0 


O 


CD 
C 
V- * 
0 ) 
a) 


“O 

0) 

0 

CD 

c 

3 

O 

a 

a) 

0 

o 

CL 

E 

LLI 


c 

o 

0 

O) 

GO 

0 

> 

c 


0 

-O 

c 

3 


W «S 

8 i 

g E 

CL c 
0 ) 2 

£ ’> 
*♦— c 

O 0 

c c' 
o CO 

g ? 

ii 

^ T 3 

c co 

£ 3 

0 c 
r- cO 


E 



o 


it 


"0 


c 


0 


CL 


c 


0 

CO 

“O 

CO 

0 

0 

E - 

0 

i_ CO 

0 0 

X3 

u. h- 

0 

CO "rrt 

CD 

0 

® E 
-Q E 

E 

_0 0 

0 

3 SZ 

Q 

CD H 


w 

0 

0 

O) 

0 

> 

o 

O 

■O 

0 

co 

E 

E 

0 

0 

Q 



; Defect Conditioned* 




Dete<iSona$|l 


is 

ts 

O c5 
0) o 
■rpCQ 
2 = 
Q-o 

0) 

2cm 
36 
OS 
CO S 


-s* 

I? 05 

Q-q. 



June 25, 1996 




is 

15 


C 

o 

T 3 

< 

a) 

> 

T5 

0) 

k_ 

k_ 

0 

01 



T3 

■D 

T3 

*a 

CD 

CD 

CD 

a) 

w_ 

k_ 

k_ 

k_ 

’5 

5 

'5 

’5 

cr 

cr 

cr 

O’ 

0) 

CD 

a> 

CD 


k_ 

i— 

k_ 

CD 

CD 

CD 

CD 

c 

c 

tz 

C 

o 

o 

o 

o 

c 

c 

c 

c 



* 


CO 

CO 

CO 

c 

c 

c 

c 

o 

g 

o 

o 

aS 

CD 

4-» 

CD 

a5 





E 

E 

E 

E 


c 

5 

o 

*o 

( 

i 5 

CD 


c 

o 

V- • 

o 

CD 


O 

CO 

c 

O 

c5 

E 


T5 

CD 

'5 

cr 

CD 

k- 

CD 

C 

o 

c 


"O 

CD 

k. 

cr 

0) 

CD 

c 

o 

c 

</) 

c 

g 

c5 


0 o 

T3 C 
0) CD 
*£ E 

8.2 
CD 3 
““ O 

2 I 

1 £ 

<2 "o 
<5 aj 
-o t) 
- ® 
T 3 ,i= 
O T3 


J 3 o 

5*1 


c 

c 

c 

c 

k_ 

g 

c 

CO 

CO 

CD 

a 

■4—* 

c 

CD 

k. 

CD 

k_ 

CD 

0) 

a> 

CD 

k— 

<d 

0) 

0) 

Q. 

Q_ 

a> 

a3 

CD 

k. 

CD 

CD 

C 

XI 

xz 

xz 

XZ 

D 

_c 

o 

XI 

o 

c 

c 

c 

c 

C/D 

c 

Q- 

Cl 

z 


CD 

g 

> •— 


c 

g 

CD 

O) 

V-* 

CO 

Q 

> 

c 


£ Z(5£ 


CD 

“D 

C 

3 


COI 


a) CD 
_Q — 

CD 


E 

13 


O 


CO 


CM 


CM 


CM 


Ql 

o 

k_ 

ro 


x: 

o 

3 

® 

HI 


LU >> 

< p 

i 

< 3 
03 W 

Si 

2< 

zo 

>rl 

(0 

TQ- 

Ss 

CO ^ 
00 

CM QC 

oo I— 


H 

CD 

s 

111 

co 

(0 

< 

UJ 


<J3| 

Q 

£ 

® 

*♦— 

CD 

o 


Ql ^ 

CD 

o 

"O 
CD 

o 
CD 

k. 

O 




o 

Q. 



"3 

*k_ 



k_ 

CO 



CD 



T? 

c 



O 

g 


"D 

0) 

o 

CO 

CD 

k_ 

c 

a> 

CO 

i? 

‘5 


o 

cr 

CD 

O 

i 

p> 

CD 

"O 

k — 
0) 

DC 

O 

CL 

> 

o 

O 

O) 

c 

■a 

if) 

4-' 

cz 

T3 

CD 

*CD 

T3 

CD 

CD 

c 

CD 

o 

O 

3= 

E 

O 

CD 

Q 

Z) 

CO 

CD 

CD 

o 

O 

cz 

Q 


CD 

s 

LU 

if) 

if) 

< 


UJ 

< 

Qj 


_co 

“o 

O 

"D 

CD 

U 

CD 

O 


<o 

CO 

.S 3 

O) 

k— 

CD 

> 

O 

O 

“O 

CD 

Q. 

Q. 

xz 

O 

lo 

(O 

(D 


CD Mi 


CD 

> 

O 

O 

"O 

CD 

JC 

o 

CD 

6 


CD 


~ CM 
CD |— 

LJ- E 

CD 
U 
c 
CD 
-*— • 

(O 


CO 

<D 

a: 


H 

DC 

“O 

cz 

CD 

CD 


O CD 
£ 
E 2 

o _5> 
xr o 
H H 


00 

CD 

H 

CD 

“O 

cz 

CD 

I — 
CD 

c 

o 

CD 


“O 

CD 

tr 

o 

xz 

if) 



c 

o 

CO 

O) 

00 

CD 

> 

c 


0 

*o 

c 

3 



CD 


CD 


c 


c 


V-* 

C/) 


V* 

0 


0) 


0 




■*“* 

CO 

0) 

"S 

-M 

</) 

</) 

0 

0) 

c 

0 

c 

o 

a> 

o 

0 

o 

k_ 

E 

o 

k_ 

E 

CL 

c 

Q_ 

c 

0) 

o 

t— 

0 

o 

k_ 

.C 

4-» 

> 

-C 

> 


c 


c 

o 

0 

o 

0 

0) 

*o 

CO 

"D 

c 

c 

c 

c 

o 

05 

o 

0 

CO 

O) 

0 

O) 


c 


c 

E 

*k_ 

13 

1 

'k. 


t) 

«4— • 

ts 

c 


c 

05 

0) 

k- 

B 

0 

B 

0 

c 

0 

c 

-C 

05 

_c 

(0 

c 

E 

c 

E 







June 25, 1996 






OS 

Qlq. 


#Uv- 

lltitli 

Mi 

,i\ I 


HP 


:ttl v 
WH& 

litgll 

i«PW: 

wtom 



\m& 





tf:*:*:*:***^ ^«SSS& : : : : 

• • s •'■ o -".* ' .": \ . a * 






• = ,v 


mstss 

wlwi 

fsO.^i 

mmm 


suiejj eunio JsqiunN 


Defeiio^iWpIl! 




June 25, 1996 





















June 25, 1996 








June 25, 1996 













Form Approved 
OMB No. 0704-0188 


| REPORT DOCUMENTATION PAGE 

t-orm Mpprovea 
OMB No. 0704-0188 

Public reporting burden for Ibis collection of information is estimated lo average 1 hour per response, including the time for reviewing instructions, searching existing data sources, 
qatherinq and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this 
collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson 
Davis Highway Suite 1204 Arlington, VA 22202*4302, and to the Office of Management and Budget, Paperwork Reduction Project (0704-0188), Washington, DC 20503. 


4. TITLE AND SUBTITLE 

TRMM Solar Array Panels 

5. FUNDING NUMBERS 

NAS5-32464 

^ - ■■ y 
t. 

6. AUTHOR(S) 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS (ES) 

TRW Space and Technology Divison 
Space and Electronics Group 
One Space Park 
Redondo Beach, CA 90278 

8. PEFORMING ORGANIZATION 
REPORT NUMBER 

SN 61058 

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS (ES) 

10. SPONSORING / MONITORING 
AGENCY REPORT NUMBER 


National Aeronautics and Space Administration 
Washington, DC 20546-0001 


CR 206888 


1 1 . SUPPLEMENTARY NOTES 

Technical monitor: V. Moran, Code 734 


1 12a. DISTRIBUTION / AVAILABILITY STATEMENT 

Unclassified-Unlimited 
Subject Category: 18 

Report available from the NASA Center for AeroSpace Information, 
7121 Standard Drive, Hanover, MD 21076-1320. (301) 621-0390. 


12b. DISTRIBUTION CODE 


13. ABSTRACT (Maximum 200 words) 

This final report presents conclusions/recommendations concerning the TRMM Solar Array; deliver- 
able list and schedule summary; waivers and deviations; as-shipped performance data, including flight 
panel verification matrix, panel output detail, shadow test summary, humidity test summary, reverse 
bias test panel; and finally, quality assurance summary. 


14. SUBJECT TERMS 

TRMM; solar array panel. 


15. NUMBER OF PAGES 

206 


16. PRICE CODE 


17. SECURITY CLASSIFICATION 
OF REPORT 

Unclassified 


18. SECURITY CLASSIFICATION 
OF THIS PAGE 

Unclassified 


19. SECURITY CLASSIFICATION 
OF ABSTRACT 

Unclassified 


20. LIMITATION OF ABSTRACT] 

UL 


NSN 7540-01-280-5500 


Standard Form 298 (Rev. 2-89) 






